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EXECUTIVE SUMMARY 

 
This document presents the Remedial Action Workplan (RAW) for the ABC Barrel 
Company Site (a.k.a. AABCO Steel Drum Site) located at 308-322 North Front Street, in the 
City of Camden, Camden County, New Jersey. The ABC Barrel Company Site (the “Site”) 
is currently owned by the Camden Redevelopment Agency (CRA). The regional location of 
the Site is shown on the U.S. Geological Survey (USGS) Topographic Map in Figure 1.  An 
Aerial Photograph of the Site showing the site boundaries and current Tax Map Lot and 
Block Lines is presented as Figure 2. 

 

The CRA, acting in its capacity as implementer of the Downtown Redevelopment Plan and 
as manager of the Camden Brownfield Program, is working with the Cooper Grant 
Neighborhood Association (CGNA) to remediate and redevelop the Site.  The Site is 
planned for redevelopment as Cooper Grant Homes Phase II, which will consist of ten (10) 
residential townhomes, parking areas, access roadways, and a public park area. Remediation 
of the Site is partially being funded by a United States Environmental Protection Agency 
(USEPA) Brownfield Cleanup Grant.      
 
The ABC Barrel Company Site formerly consisted entirely of Block 62 Lots 38 and 45, 
however, in 2010, the block and lot lines were further subdivided to accommodate the 
proposed development.  The existing block and lot lines for the proposed residential 
dwelling are as follows: 1) Block 62.01 Lots 1 through 4; 2) Block 62 Lots 17 through 20; 
and 3) Block 62.02 Lots 25 and 26.  The remainder of the property (approximately 0.65 
acres) consists of Block 65 Lots 38 and 45 [which will be used as a public park (Harris 
Memorial Park)] and the surrounding public Right-of-Way (ROW) including access 
roadways Harris Way and Centennial Avenue. As shown in Figure 4, it is planned to 
modify the existing residential lot and block lines so that the parking areas behind the 
buildings are located entirely within the public use/ROW areas.  This will result in a 
significant cost savings for the project by minimizing the excavation volumes and reducing 
the costs for off-site disposal of regulated waste.  
 
For the residential parcels, an unrestricted use remedial action strategy has been selected that 
consists of removal and disposal of all historic fill materials (down to approximately 12 feet) 
and replacement with clean fill materials. For the public use areas, a restricted use strategy 
has been selected that includes limited removal of historic fill materials and placement of an 
engineering cap (2 feet in thickness) in conjunction with obtaining a Soil Remedial Action 
Permit and filing a Deed Notice (Institutional Controls) for the contaminated soils remaining 
on-site. The proposed excavation and engineering cap for the public use areas is not 
proposed for the Centennial Avenue roadway which is an existing paved surface that 
functions as an engineering cap.  
 
CRA has contracted Dresdner Robin for the development/preparation of this RAW for the 
remediation of impacted soil in two areas of concern (AOCs) remaining at the Site and for 
the removal of historic fill materials in support of the site development as described above. 
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The contaminants of concern/areas of concern identified for soil requiring further actions 
under the NJDEP Site Remediation Program (SRP) are tetrachloroethene (PCE) in a former 
trench excavation area adjacent to the southwest side of Building No. 1 (AOC-G); and 
potentially petroleum related contamination in a former No. 2 Fuel Oil UST excavation area 
to the east of Building No. 2 (Figure 3).  This delineation and removal of the contaminated 
soil associated with these AOCs will be completed prior to removal of historic fill materials 
at the Site. Historic fill at the Site has been found to be contaminated with polynuclear 
aromatic hydrocarbon (PAH) compounds and metals at concentrations that exceed the New 
Jersey Residential and Non-Residential Soil Remediation Standards. Construction of the 
residential dwellings and development of the public use/ROW areas is being planned during 
Phase II of the project following completion of the site remediation as detailed in this RAW.       
 
This RAW has been prepared in accordance with the NJDEP’s Technical Requirements for 

Site Remediation as detailed in the New Jersey Administrative Code (N.J.A.C. 7:26E-6.2. 
To comply with the applicable USEPA and NJDEP regulations and guidance, this RAW 
incorporates the following three (3) project plans: 1) a Site-Specific Health and Safety Plan 
(HASP); 2) A Quality Assurance Project Plan (QAPP); and 3) a Sampling, Analysis, and 
Monitoring Plan (SAMP). For the ABC Barrel Company Site project, CRA has been 
authorized by EPA to use their Region 2 Generic Brownfield’s Quality Assurance Project 
Plan (Appendix E) to fulfill the requirements for a QAPP.  
 
As required by EPA, ABC Barrel Company Site SAMP was prepared using USEPA’s 
Generic Brownfield’s QAPP Boilerplate (Appendix D). The scope of work as detailed in 
the SAMP includes: 1) characterization/delineation sampling as required under the NJDEP 
SRP for AOC-G and AOC-B2; and 2) in-situ waste classification sampling for 
characterization of historic fill materials prior to removal from the site.  
 
In support of the site development, CRA with assistance from Dresdner Robin is 
currently preparing a bid package with Technical Specifications (Specifications) and 
Environmental Plans for the project that detail the contractor’s requirements for the site 
remediation. Contaminated material management procedures have been developed 
based upon the Specifications that were designed to be protective of human health and 
the environment.  The specific contaminated material handling and management 
procedures described in this RAW include: 

• Contaminated soil excavation, loading, stockpiling, transportation, and                            
    disposal of regulated waste; and  

• Contaminated liquids dewatering, treatment, and on-site recharge   

• Clean fill backfilling/engineering cap placement   
 

Based upon historic site data, it is most likely that the excavated contaminated soil/historic 
fill materials will be classified as 'non-hazardous' regulated waste, however, final 
determination will be made by the selected receiving facility based upon the results of the 
waste characterization sampling proposed in this RAW. It should be noted that for the 
purposes of the RAW and for development of the SAMP, sampling requirements and 
frequency for historic fill materials were used from the Clean Earth of Philadelphia facility.  
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During construction dewatering activities, surface water runoff or seepage into the 
excavation in contact with historic fill materials will have to be managed as regulated waste. 
To accomplish this, treatment (sediment removal and oil-water separation) and discharge to 
an on-site infiltration basin will be the most practical strategy. Therefore, this RAW requests 
that NJDEP issue a New Jersey Pollution Discharge Elimination System (NJPDES) Permit-
by-Rule Discharge Authorization for the project to allow on-site recharge of groundwater 
during construction dewatering activities. The information necessary to support issuance of 
the Permit-by Rule is provided in Section 5.3.4 of this RAW.     
 
Volumes of historic fill to be removed from the residential parcels was estimated using an 
average depth of twelve (12) feet below existing grade based upon the results of historic fill 
characterization borings conducted at the Site by Remington & Vernick in 2001. Taking into 
consideration the proposed grade elevations as shown on the grading plan provided by 
Consulting Engineer Services (CES), the depth of excavation for historic fill within the  
public use/ROW area was estimated at +/- 1-foot to accommodate placement of a 2-foot 
thick engineering cap. The area of each residential parcel and the remaining public 
use/ROW area were estimated using the As-Built Plan prepared by CES and reproduced as a 
modified As-Built Plan in Figure 5.  The estimated length and width of residential parcels 
excluded the proposed parking areas behind the residential buildings.  The estimated 
volumes of regulated waste are as follows: 
 

•  Block 62.01, Lots 1 through 4 - 3,695 cubic yards 

•  Block 62, Lots 17 through 20 -  5,568 cubic yards 

•  Block 62.02, Lots 25 and 26 -   1,520 cubic yards 

•  Pubic Use/ROW  -                     1,055 cubic yards 
       TOTAL: 11,838 cubic yards 

 

The total quantity regulated waste that will be removed from the Site is estimated at 18,941 
tons. The contractor will be required to import an equal amount of clean fill materials to the 
site to replace the excavated soils. A total cost for the remedial actions including costs for 
sampling, excavation, sheeting/shoring dewatering, transportation and disposal, and clean 
fill costs has been estimated at $2,100,000.  
 
Institutional controls consisting of a Deed Notice will be established for the ABC Barrel 
Company site for areas where historic fill materials will remain on-site. The Deed Notice 
will be established for the public use/ROW areas and will consist of one (1) restricted area 
approximately 0.65 acres in size located within the central portion of the site and including 
the existing/proposed Centennial Avenue/Harris Way ROW.  The contaminants of concern 
for the Deed Notice at a minimum will include metals and PAHs as shown on Sheet 1 of the 
Environmental Plans (Figure 9).  
 
A Draft Deed Notice is being submitted with this RAW (Appendix F).  The Final Deed 
Notice and a Soil Remedial Action Permit will be completed once the site remediation as 
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proposed in this RAW is completed and surveying of the property boundary (metes and 
bounds) is completed by the contractor during the site remediation activities. The Deed 
Notice will have to be modified after the Phase II development is completed which will be 
funded under a separate contract.      
 
Following completion of the remedial activities as described in this RAW, a Remedial 
Action Report (RAR) will be prepared for the ABC Barrel Company Site in accordance with 
the requirements of N.J.A.C. 7:26E-6.7. The Soil Remedial Action Permit and Final Deed 
Notice will be submitted with the RAR. Since the anticipated completion of the site 
remediation is Spring 2012, the RAR will be submitted in accordance with the requirements 
of New Jersey’s Licensed Site Remediation Program (LSRP). 
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1.0 INTRODUCTION 

   1.1 Objectives and Scope of Work 

 
The objective of this RAW is to present a detailed description of the remedial actions and 
the contaminated material management procedures that will be utilized during the ABC 
Barrel Company Site site remediation. Remedial actions were selected that would be 
protective of public health and the environmental during construction and for the intended 
use of the site.  The proposed development option for the Site includes a combination of 
unrestrictive use for ten (10) residential parcels and restricted use for the public park and 
ROW areas.     

 
The scope-of-work of the remedial actions includes the following:  

 

Pre-Excavation Activities: 

• Soil characterization/delineation sampling for AOC-B2 (Former 1,000-Gal Fuel 
Oil UST) and AOC-G (Former Drain/Trench/Piping Area) as per the 
recommendation of the SI/RAR Report;  

• Abandonment of site monitoring wells prior to site remediation; 

• In-situ sampling of the residential parcels for waste characterization sampling; 

• In-situ sampling of the public use/ROW area for waste characterization 
sampling prior to placement of an engineering cap. 

 
Remedial Activities for Residential Parcels 

• Excavation of contaminated soils from within the residential parcels (from 
approximately 0.0 to 12 feet deep), direct loading, and off-site disposal of ID-27 
regulated waste;  

• Shoring and sheet piling of excavations, construction dewatering, treatment, and 
on-site recharge of contaminated liquids pursuant to a NJ Discharge to 
Groundwater Permit-by-Rule Authorization;  

• Placement and compaction of clean fill materials in areas where historic fill was 
removed from the residential parcels.  

 
Remedial Activities for Public Use Areas 

• Limited excavation of contaminated surface soils (down to approximately 1-foot 
below grade); 

• Transportation and disposal of ID-27 regulated waste;  



ABC BARREL COMPANY SITE  

REMEDIAL ACTION WORKPLAN 

Q:\Env\Env. Manage. Group\B904-03 CRA - ABC Barrel RI Phase 2\RAW\Text\FINAL Draft.doc Page 2 

 

• Placement and compaction of two (2) feet of clean cap materials.     
 

Post-Excavation Activities:  

• Preparation of a Remedial Action Report 

• Preparation of a Soil Remedial Action Permit and filing of a Deed Notice for the 
public use areas/ROW. 

 

1.2 Site Description    

The ABC Barrel Company Site (a.k.a. AABCO Steel Drum Site) is located just south of the Ben 
Franklin Bridge at 308-322 North Front Street in the City of Camden, Camden County, New 
Jersey. The Site consists of an approximate 1.0 acre irregular-shaped rectangular parcel located 
between North 2nd Street and North Front Street just north of Penn Street.  The site is currently 
vacant.  
 
The subject site is bordered on the north by attached houses (row homes) and partially to the 
south by row homes and newer townhomes (recently constructed on Block 62 Lots 21, 22, and 
23). A paved driveway was constructed in 2008 adjacent to the south side of Block 62 Lot 38 
(partially within the former Centennial Avenue ROW) for access to the north side of the 
townhomes.  A small portion of the subject property extends to the south between the row homes 
and townhomes that connects to Penn Street.         
 

1.3 Site Development Plan    

An As-Built Site Plan for Cooper Grant Homes-Phase II, dated 4/30/2010 and prepared by 
Consulting Engineering Services (CES) was made available for this RAW.  A modified version 
of this plan is presented as Figure 4. A schematic Site Development Plan for the Cooper Grant 
Homes – Phase II project, has been prepared by CGNA, dated 3-29-11, is presented as Figure 5.  
It should be noted that the CES plans are included only for development of former Block 62 Lots 
38 and 45 parcels, which have been subdivided into ten (10) residential parcels and a public 
ROW.  As shown on the Site Development Plan, the parcels proposed for development are: 

 

� Block 62.01, Lots 1 through 4: Four (4) 2-story townhomes (1 each lot) 
� Block 62, Lots 17 through 20: Four (4) 3-story townhomes (1 each lot) 
� Block 62.02, Lots 1 and 2: Two (2) 3-story townhomes (1 each lot)  

Entrances to the townhomes will be from North Front Street, North Second Street, and 
Centennial Street as shown on Figure 5.  To the north, east, and west of the townhomes are 
paved parking areas on each lot behind the buildings with access to either Centennial Avenue or 
proposed Harris Way. Harris Memorial Park is proposed for the courtyard area behind the 
townhomes. Proposed Harris Way will loop around the park area and exit north of the 
townhomes to North Front Street. 
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   1.3.1 Construction Details 

 
Based upon review of the Building Construction Details by Kitchen & Associates Architectural 
Services, Inc., dated 3/22/05, the planned townhomes will include a basement with building 
slab/foundation set at approximately 5 feet 21/4-inches below proposed grade.  Average proposed 
grade elevations appear to be similar to the existing grade elevations [+/- 8 to 12 feet Mean Sea 
Level (MSL)].  Total depth of the basement foundation/slab is estimated at approximately six (6) 
feet below existing grade.           

 

Based upon a review of the Preliminary/Final Site Development Plans for Cooper Grant Homes  
dated 1-19-07, the site development includes construction of asphalt roadways, driveways, 
concrete curbs, sidewalks, walkways, landscaped areas, and utilities such as sanitary sewer lines, 
storm sewer lines, a water main, and associated features. It should be noted that RAW details the 
remedial activities that will be conducted prior to the building phase of the project which is 
designated as “Phase II”.  Therefore, the CES Site Development Plans are not provided in the 
RAW, although they will be available to the contractor as part of the bid package in support of 
the site remediation work.  

 

2.0 BACKGROUND 

 2.1 Historic Site Usage 
 

According to available historic reports for the ABC Barrel Company Site (AABCO Steel Drum, 
Inc.), since 1885, the Site has been used for industrial and manufacturing purposes. Since about 
the 1960’s, the AABCO Steel Drum facility operated at the site on Lots 38 and 45.  The various 
operations occurred within and adjacent to Buildings No. 1, No. 2, and No. 3 as shown on the 
Site Plan in Figure 3.  
 
Prior to November 1987, the AABCO Steel Drum facility operations consisted of the 
reconditioning of steel drums by cleaning and painting open-ended drums, which was reportedly 
performed indoors. In 1987, the AABCO changed its name to Container Recyclers after which 
time the site was reportedly used to store clean drums.  During the drum cleaning operations, the 
facility reportedly only accepted drums that could be cleaned using a caustic soda process.  
Hazardous wastes were generated at the facility included residual oil and rinse water from the 
drum washing process. Residual oil was initially collected in waste drums and later in a waste oil 
tank.  It was reported that the waste oil was removed from the facility within 90 days by a 
licensed hazardous waste hauler. Wastes consisting of paint and solvent were also likely to have 
been generated during the drum painting process but documentation was not available to confirm 
this waste stream.  The caustic soda rinse was reportedly pretreated then passed through an oil-
water separator where sludge and oils were separated out.  The remaining fluids were discharged 
to the sanitary sewer via a CCMUA discharge permit.           
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Recent Site History 
In July 2000, all building structures on-site were demolished following completion of USEPA 
removal actions at the Site. In February 2005 CRA initiated site development activities by 
removing the existing building foundations and slabs (former Buildings No. 1 and 2).  At that 
time, a registered 8,000-Gal Diesel UST and Piping designated as AOC-B1 was excavated and 
removed along with two (2) 1,000-Gal. Heating Oil USTs (AOC-B2 and AOC-B3). Available 
site information indicated that three additional AOCs (AOC-C - Concrete Pit area; AOC-G - 
floor drain/piping/trench area; and AOC-O - oil-water separator) were also removed (Figure 3).  
The materials removed during excavation for the building slabs were used to backfill the 
excavations.  
 
In October 2007, the site was cleared of all remaining debris and the land surface graded.  A 6-
inch thick layer of topsoil and seeding was placed over the entire site as temporary cover prior to 
the site redevelopment.  

 2.2 Regional Setting 

 2.2.1 Land Use    

Based upon NJDEP’s Geographic Information System (GIS) database updated in 2002, the 
subject Site is classified as ‘Miscellaneous Built Land’. Land use north of the Site along Linden 
Street and west/southwest of the Site along Front Street and Penn Street is classified as 
residential usage. Outward from these residential areas land use is classified as commercial or 
recreational. Land use adjacent to the southeast corner of the site is classified as commercial 
usage, however, subsequent to 2002, new row houses and a paved driveway have been 
constructed along the southeast corner of the Site.      

  2.2.2    Geology 

The subject Site is located in the inner part of the Coastal Plain Physiographic Province in 
southern New Jersey. The Site is located on a former floodplain approximately 1500 feet east of 
the Delaware River.  According to the USGS 7.5-Minute Topographic Maps of the study area 
[Camden, NJ-PA Revised 1994/Philadelphia, PA-NJ Photorevised 1995], ground surface in the 
vicinity of the Site is flat with ground surface elevations less than twenty (20) feet above Mean 
Sea Level (MSL).    
 
Based upon the US Geological Survey Bedrock Geology Map of Central and Southern, New 

Jersey, the subject site is underlain by the unconsolidated Lower Cretaceous Age Potomac 
Formation (Map Unit Kp3). The Potomac Formation in this area is composed of predominantly 
mottled red, white, and orange-brown clay to clay-silt, interbedded with thin beds and lenses fine 
to medium grained micaceous sand. According to the New Jersey Geologic Survey’s Periglacial 

Features of Southern New Jersey, published October, 2003, surficial deposits underlying the 
study area include Pleistocene Age marine-estuarine terrace deposits (Cape May Formation).  
These deposits are ringed by recent estuarine/marsh deposit associated with the Delaware River 
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and adjoining estuary channels. The Cape May Formation is composed of quartz sand and pebble 
gravel and is less than 40 feet thick.   
 
Natural and man-made fill materials are widespread in the project area.  These materials include 
‘historic fill’ which was placed over natural deposits during historic development of the area. 
Historic fill investigations indicated that historic fill materials and related contamination were 
present down to a depth of approximately twelve (12) feet bgs. The historic fill materials overly 
native deposits consisting predominantly of sand and silty sand with a little miscellaneous debris 
(see Soil Boring/Well Logs in Appendix C). 

   2.2.3   Hydrogeology    

Based upon the regional hydrogeologic setting and site data, a shallow unconsolidated aquifer is 
present underlying the study area. The water table in the unconsolidated aquifer was observed to 
be present within the historic fill materials as described above.  Depth to groundwater measured 
in Site monitoring wells varied from approximately 9 feet to 12 feet below ground surface.  
 
The Delaware River is a major discharge zone in the study area.  Based upon the regional 
location, groundwater at the Site is expected to generally flow to the west towards the Delaware 
River.  This is consistent with historic groundwater elevation contour maps of the Site which 
show groundwater flow direction to southwest. Due to the distance of the Site to the Delaware 
River, groundwater levels are not expected to be significantly influenced by tidal flow in the 
Delaware River channel.  It should be noted, however, that local groundwater flow conditions at 
the Site may vary from the regional flow due to various local factors, such as hydraulic control 
from localized trenches, utility lines, old channels, or groundwater pumping/recharge.  

 

 2.2.4   NJDEP Well Search/Groundwater Usage    

On June 18, 2001, Remington and Vernick Engineers (Remington & Vernick) conducted a 
NJDEP Well Search to identify domestic wells within a ½-half mile radius from the Site, and 
irrigation and public wells within a 1-mile radius of the Site.  The reported results of the well-
search indicated that five (5) non-potable domestic wells and six (6) public wells were identified 
within the study area.  In 2009, Dresdner Robin conducted a NJDEP GIS database search for 
public supply wells to determine if any supply wells are located within approximately 2000 feet 
of the Site boundary. No public supply wells were identified.  Public water in the City of 
Camden is supplied by United Water Company.   

 2.2.5   Surface Water Bodies and Wetlands    

As discussed above, the nearest body of surface water is the Delaware River located 
approximately 1500 feet west of the Site.  A search of the NJDEP GIS database for surface water 
bodies and wetlands indicated that two small wetland areas are located within the county park 
adjacent to the Delaware River.  No other surface water bodies or wetland areas were identified 
in the vicinity of Site.    
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 2.3 Historic Remedial Activities- 1996 through 2001 

Between 1996 and 2009, various investigations and remedial actions were conducted on behalf 
of the CRA for the ABC Barrel Company (Case #95-09-14-1206-53). The investigations 
included a Preliminary Assessment/Site Investigation (PA/SI), a Site Investigation (SI), a 
Remedial Investigation (RI); and a Site Investigation for Removal of an 8,000-Gal. Diesel UST 
and Piping. The results of these investigations were reported in the following documents: 
 

1. Preliminary Assessment Report for the City of Camden, AABCO Steel Drum 
Incorporated, Block 62 Lots 38 and 45; Block 65 Lot 103, Camden City, Camden 
County,  Remington & Vernick Engineers, December 1996; 

2. Site Investigation Report for the City of Camden, AABCO Steel Drum Incorporated, 
Block 62 Lots 38 and 42; Block 65 Lot 103, Camden City, Camden County,  
Remington & Vernick Engineers, April 1999; 

3. Remedial Investigation Report – AABCO Steel Drum, Inc., 308 to 322 North Front 
Street and 320 North 2nd Street, City of Camden Block 62 Lots 38 & 45; Block 65 Lot 
103; Remington & Vernick Engineers, October 2002; and 

 

4. Site Investigation Report (8,000-Gal. Diesel UST and Piping)-  Cooper Grant 
Developers, LLC, 308-322 N. Front Street, Camden City, Camden County, New 
Jersey, ENVision, Inc.,  February 2006.  

In addition to the above, during July 2000, the US Environmental Protection Agency (EPA) 
conducted remedial activities at the “Container Recyclers Site” located at 308-322 North Front 
Street (ABBCO Steel Drum, Inc. Site). A summary of the work activities and the results of the 
above investigations are presented in the SAMP in Attachment D.  

 2.4 UST/Soil Remedial Actions- 2005 to 2006 

 
In February 2005, removal actions were completed EHS Environmental, Inc. (EHS) on behalf of 
Cooper Grant Developers, LLC for the following AOCs: 

� AOC-B1: Former 8,000-Gal.Diesel UST System 

� AOC-B2: 1,000-Gal. Fuel Oil/Waste Oil UST 

� AOC-B3: 1,000-Gal. Waste Oil UST  

� AOC-C1-6: Concrete Pit area inside Buildings No. 1 & 2 

� AOC-G: Floor drain/trench/piping outside Building No. 2 

� AOC-O: Oil-water separator outside Building No. 2 

 
In addition to the above, in March 2006, React Environmental Professional Services Group 
(REPSG) on behalf of CRA completed UST and contaminated soil excavation and removals for 
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AOC-B1, AOC-B3, AOC-C1 and C6,  AOC-G, and AOC-O. The locations of the contaminated 
soil excavation areas are shown on Figure 6. Details of the above remedial actions were 
presented in the RIR/RAR and are discussed in the SAMP (Appendix D).    

 2.5 AOCs Requiring Further Remedial Action  

In an April 6, 2006 correspondence, NJDEP required that a remedial investigation/remedial 
action report be submitted pursuant to N.J.A.C. 7:26E for the following twelve (12) AOC’s:  

� AOC-B1        8,000-Gallon Diesel UST and Associated Piping 
� AOC-B2        1,000-Gallon Fuel Oil UST and Associated Piping 
� AOC-B3        1,000-Gallon Liquid Waste UST 
� AOC-C1/C6  Caustic Wash/Drum Rinse/Concrete Pit Areas 
� AOC D/K      Loading/Off-loading Areas 
� AOC E/M      Drum Storage Yard Areas 
� AOC-G        Floor Drain/Trench/Piping 
� AOC-I        Underground Piping 
� AOC-O        Oil Water Separator  
� AOC-P1        Elevator Pit (Southwest Corner Bldg. No. 1) 

 
In addition, NJDEP required that a groundwater investigation be conducted for AOC-B1.  If 
excavation and disposal was not selected as the remedial strategy for site development, 
Institutional and Engineering Controls would be required to address “historic fill materials” 
beneath the Site.  
 
In accordance with NJDEP requirements, during 2007 through 2009, Dresdner Robin conducted 
a supplemental groundwater remedial investigation for AOC-B1.  The findings of this 
investigation are summarized in Section 3 and discussed in the SAMP (Appendix D).   

 

 

3.0 REMEDIAL INVESTIGATION SUMMARY 

 3.1 RIR/RAR -July 2010 

 
In accordance with NJDEP’s Correspondence dated August 24, 2006 (Appendix A), an 
RIR/RAR was prepared  that summarized the historic remedial activities conducted by others at 
the Site from 1996 through 2006, and presented the results of the supplemental groundwater 
investigation conducted by Dresdner Robin during 2007 through 2009. CRA received the 
following correspondence from NJDEP’s Bureau of Southern Field Operations regarding the 
RIR/RAR: 

 

1) A Remedial Investigation Report Approval Letter (Soils Only), 
      dated September 30, 2010; and 
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2) A No Further Action Letter (NFA) for Groundwater, dated Sept. 30, 2010 

The NJDEP Approval Letter (Appendix A) required that a Remedial Action Workplan (RAW) 
be submitted within 1-year of the approval date.  On September 1, 2010, a request for a 180-day 
extension to complete the RAW was submitted to NJDEP, however, no response was received 
back from NJDEP. The NFA for groundwater at the Site requires that the site monitoring wells 
be abandoned pursuant to N.J.S.A. 584A. Pursuant to N.J.A.C. 7:26E, the findings and 
recommendations of the remedial investigation as reported in the RIR/RAR are presented below.    
 

 3.2 RIR/RAR- Findings 

• Soil- AOC-B1- In February 2005 EHS completed removal of the regulated 8,000-Gal. Diesel 
UST and Piping (AOC-B1).  The Site Investigation Report dated February 10, 2006 reported 
that concentrations of TPH and VOCs in the post-excavation soil samples were below the 
NJDEP Soil Cleanup Criteria (SCC).  Consequently, NJDEP required no further actions for 
AOC-B1. On March 31, 2006, additional excavation, post-excavation sampling, and 
contaminated soil removal were completed for AOC-B1. It was reported that 667 cubic yards 
(cy) of additional soil was removed and properly disposed. The results of post excavation 
samples indicated that concentrations of TPH and VOCs were below the NJDEP SCC.  

 

• Soil- AOC-B3, C1-C5, C6, and O- In March 2006, REPSG completed additional excavation, 
post-excavation soil sampling, and contaminated soil removal for the former 1,000-Gal. 
Liquid Waste UST located along the south side of Building No. 1 (AOC-B3); the former 
Caustic Wash/Drum Rinsing/Pit Area inside Building No. 1 (AOC-C1 to C5); the former 
Concrete Pit Area inside Building No. 2 (AOC-C6); and the former Oil Water Separator 
adjacent to the south side of Building No. 2 (AOC-O).  It was reported that a total of 386 cy 
of contaminated soil was removed and properly disposed. As reported by REPSG, the results 
of post excavation samples collected indicated that concentrations were below the NJDEP 
SCC.  

 

• Soil- AOC-B2- In their August 25, 2008 Comment Letter, NJDEP indicated that it could not 
be determined if further remedial actions were required for the 1,000-Gal Fuel Oil UST and 
piping until the tank and product in the tank were removed. Although available historic 
information suggested the tank was removed during the February 2005 activities, specific 
information pertaining to the removal of AOC-B2 was not available.   Furthermore, it could 
not be verified that remediation was completed for AOC-B2 during the March 2006 remedial 
activities.         

 

• Soil-AOC-G- On March 31, 2006, REPSG completed additional excavation, post-excavation 
soil sampling, and contaminated soil removal for Floor Drain/Trench/Piping Area located 
adjacent to the southwest side of Building No. 1 (AOC-G). It was reported that 265 cy of 
additional soil was excavated and disposed off-site. The results of post excavation samples 
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collected indicated that PCE was present in one (1) sample along the northeast sidewall of 
the excavation slightly exceeding the NJDEP SCC.  Lead was also detected in five (5) 
samples and antimony in one (1) sample at concentrations exceeding the SCC.   

 

• Soil- AOC-D&K, E&M, I, and P1- These AOCs were associated with the former loading/off-
loading area adjacent to Building No. 1 and 2nd Street (AOC-D & K); the drum storage/yard 
area west of Buildings No. 1 and 2 (AOC-E&M); the underground piping south of Building 
No. 1 (AOC-I); and the elevator pit on the southwest side of Building No. 1 (AOC-P1). Soils 
in these areas were found to contain PAHs and metals, and therefore, were characterized 
during the site-wide ‘historic fill’ sampling.   

 

• Groundwater - AOC-B1- In September 2007, a groundwater screening sample was collected 
within the former 8,000-Gal. Diesel UST excavation area that indicated PAHs, VO/BN TICs, 
and sheen were present exceeding the NJ Groundwater Quality Standards (GWQS).  
However, in 2008, the results of the screening sample were not confirmed by groundwater 
samples collected from monitoring well MW-4 installed adjacent to the screening location. 
The groundwater sampling results indicated that volatile and semi-volatile organic 
compounds and sheen were not present exceeding the GWQS.   

 

3.3 RIR/RAR- Recommendations 

 
The recommendations for AOCs which required further remedial activities as presented in the 
July 2010 RIR/RAR were as follows:  
 

• AOC-B1/AOC-B3/AOC-C1-C5/AOC-C/AOC-0- No Further Action was 
recommended for soil; 

• AOC-G and AOC-B2- To comply with N.J.A.C. 7:26E, further remedial actions were 
recommended for soil including: 1) characterization/delineation and removal of 
petroleum-impacted soils for AOC-B2, as necessary, and 2) delineation and removal 
of PCE-impacted soils for AOC-G; 

• AOC-D&K, E&M, I, and P1- Institutional and Engineering Controls consisting of a 
Deed Notice and engineering cap was recommended for areas where historic fill 
materials will remain to comply with NJDEP requirements; 

• Groundwater- a site-wide No Further Action was recommended; and  

• RAW: preparation of a Remedial Action Work plan and Final Deed Notice was 
recommended for the ABC Barrel Site in support of the site development.  
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4.0  REMEDIAL ACTION SELECTION  

 4.1 Remedial Action Objectives/Goals 

 
Pursuant to N.J.A.C. 7:26E-5.1, the objective of the Remedial Action Selection (RAS) for the 
ABC Barrel Co. Site is to select a remedial strategy or a combination of strategies that will: 1) 
reduce contaminant levels at the Site below the regulatory standards; 2) reduce or eliminate 
potential exposure to contaminants above the applicable remediation standards during the 
construction activities; and 3) reduce or eliminate potential exposure to contaminants above the 
applicable remediation standards for long-term Site usage. Consistent with the proposed 
development plans, this RAS has been developed for dual usage at the Site as follows: 

 

� Residential Usage- Block 62.01 Lots 1 through 4; Block 62 Lots 17 through 20;  
       and  Block 62.02 Lots 25 and 26 

� Public Usage- remainder of Site (Block 62 Lots 38 and 45) 
 

The media of concern at the Site is limited to contaminated soils associated with site-wide 
historic fill materials and with individual AOCs as identified in the RIR. Groundwater has not 
been designated a media of concern at the Site since a No Further Action for groundwater has 
been issued by NJDEP. Because groundwater is not a media of concern and volatile organic 
compounds associated with historic AOCs have either been remediated or will actively be 
remediated as described in this RAW, potential vapor intrusion is not a concern for the Site.   

 

To achieve the stated goals, active treatment has been selected for the future residential use areas 
while containment/exposure controls have been selected for the public use area. For 
contaminated soil, the following remedial actions have been selected to reduce/eliminate 
exposure: 

    

      1) Residential parcels- unrestricted use remedial action  

 2) Public areas: restrictive use remedial action  

  
  4.2 Remedial Standards/Cleanup Goals 

 
The contaminants of concern for soil requiring further remedial actions are: 1) site-wide PAHs 
and metals associated with historic fill materials; and 2) tetrachloroethene in the former 
Trench/Floor Drain/Piping Area (AOC-G) south of Building #1. The distribution of the soil 
contamination exceeding the NJ Residential Direct Contact and/or Non-Residential Direct 
Contact Soil Remediation Standards (RDCSRS/NRDCSRS) based upon the site/remedial 
investigation data is shown on Figure 9.  
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In addition to the above, if Total Petroleum Hydrocarbons (TPH) or related contaminants are 
found exceeding the applicable Soil Remediation Standards (SRS) during the proposed sampling 
for the No.2 Fuel Oil Tank excavation area (AOC-B2), then TPH and/or related constituents will 
also be a contaminant of concern at the Site.    

 

The proposed soil remediation standards and cleanup goals for the above contaminants of 
concern are as follows: 
 

• Residential and Non-Residential Direct Contact Soil Remediation Standards 
(RDCSRS/NRDCSRS) as codified in N.J.A.C. 7:26D.  

 
Based upon the reported results of groundwater investigations conducted at the ABC Barrel Co. 
Site and the No Further Action Letter that was issued for groundwater, Impact-to Groundwater 
Soil Remediation Standards (IGWSRS) are not applicable to the Site.    
  

 4.3 Protection of Public Health & Safety and Environment 

 
Technical specifications (Specifications) are being developed that are designed to mitigate 
worker exposure to contaminated materials during site remediation. Furthermore, Environmental 
Plans have been prepared by Dresdner Robin on behalf of CRA that summarize the 
environmental conditions at the Site and specify contractor’s requirements regarding health and 
safety during site operations.  The selected contractor for the site remediation will be required to 
conduct his work in accordance with the Environmental Plans and Specifications during site 
activities. The Environmental Plans contain a listing of contract environmental requirements and 
commitments, including references to the Specifications, environmental laws and regulations, 
project permits, NJDEP Guidance Documents, the USEPA SAMP, and other project 
requirements. 
 
The Environmental Plans and Specifications require that the contractor prepare and implement a 
Site Heath and Safety Plan (HASP) in accordance with the USEPA Occupational Safety and 
Health (OSHA) 29 CFR 1910.12 regulations.   The purpose of the HASP will be to ensure that 
procedures are implemented that will eliminate or minimize worker exposure to contaminated 
materials during the remedial actions. Because the project has not yet been bid or awarded, the 
Contractor’s Site HASP is not included in this RAW.  The HASP will be submitted to NJDEP 
once it is reviewed by CRA’s representative/Resident Engineer for compliance with the OSHA 
regulations prior to the start of excavation activities.  
 
Long-term protective measures for the public use areas will be addressed by construction of an 
engineering cap over contaminated materials and implementation of a Deed Notice/Soil 
Remedial Action Permit. In conjunction with the Deed Notice, Biennial Certifications of the 
Deed Notice will ensure the long-term protectiveness of the remedial actions.   
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 4.4 Effectiveness, Reliability, and Implementability  

 
The remedial action proposed for the ten residential parcels (Block 62.01 Lots 1 through 4; 
Block 62 Lots 17 through 20; and Block 62.02 Lots 25 and 26) will consist of removal of historic 
fill materials down to native materials and replacement with clean certified fill materials.  This 
unrestricted use remedial action will be the most effective and reliable option for the proposed 
usage. As a result, CRA is requesting that a No Further Action (NFA) be issued for soil for these 
parcels upon completion of the remedial actions. 
 
Within the proposed pubic use area, remediation of all historic AOCs will be completed prior to 
construction of the public use areas.  As proposed in this RAW, PCE-impacted soil associated 
with AOC-G and TPH-impacted soils (if any) identified during the proposed sampling of AOC-
B2 will be excavated and disposed off-site prior to construction of the residential dwellings. 
Implementation of the EPA’s Brownfield Site-Specific Sampling, Analysis, and Monitoring Plan 
as provided in Appendix D will help assure the effectiveness of these remedial actions.   
 
The restricted use remedial action for the Harris Park public area will consist of placement of an 
engineering cap consisting of 2-feet of clean fill with landscaping materials during the site 
remediation phase, followed by construction of asphalt driveways, roadways, concrete curbs and 
other impermeable structures during the Phase II development phase of the project.  The 
engineering cap will eliminate direct contact with underlying contaminated materials. The 
engineering cap in conjunction with establishment of Institutional Controls consisting of a Deed 
Notice coupled with implementation of a Biennial Certification program is a widely used 
strategy that is considered protective of human health and the environment.  
 

5.0 DESCRIPTION OF REMEDIAL ACTIONS 

 5.1 Remedial Action Objectives/Applicable Standards 

 
The overall objectives of the RAW for the ABC Barrel Company Site are: 1) to detail the 
selected remedial actions for AOC-G, and AOC-B2, and AOC-D&K, E&M, I, P1, and historic 
fill materials; 2) to reduce or eliminate short-term exposure to contaminants above the applicable 
remediation standards during the construction activities; and 3) to address long-term exposure to 
site contaminants after completion of the site redevelopment.    
 
The contaminants of concern/areas of concern identified for soil requiring further actions are 
PCE and metals adjacent to the southwest side of Building No. 1 (AOC-G); and metals and 
PAHS associated with historic fill materials site-wide and in the vicinity of  AOC-D&K, E&M, 
I, and P1. In addition, if contaminants are found to be present in the vicinity of the former 1,000-
Gal Fuel Oil UST and piping exceeding the applicable remedial standards, than remedial actions 
will also be required for AOC-B2.  
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Remedial Standards/Cleanup Goals 
 

The proposed soil remediation standards and cleanup goals for the Site are as follows: 
  

• Residential and Non-Residential Direct Contact Soil Cleanup 
Criteria (RDCSCC/NRDCSCC) (N.J.A.C. 7:26D)  

The groundwater remediation standards will only be applicable to the Site soils if the results of 
the proposed investigation for AOC-B2 indicate impacts to groundwater.     

 5.2 Soil Remedial Actions - AOC-G & AOC-B2 

  5.2.1 AOC-G- Former Floor Drain/Trench/Piping Area  

 

The July 2010 RI/RAR recommended that soil delineation sampling be completed for PCE 
where concentrations were found to exceed the NJ Soil Remediation Standards.  The reported 
results of post-excavation sampling for the floor drain/trench/piping area (located adjacent to the 
southwest side of former Building No.1) indicated that the following sample requires further 
remediation:     
 

• Sample 06-PE-006 (6 feet bgs): PCE – 520 mg/kg  
 
The location of soil sample 06-PE-006 is shown on Figure 7, the Soil 
Characterization/Delineation Sample Location Plan. The sample was collected from within  
Block 62 Lot 38 which is now proposed as a public use area/ROW.  The delineation sampling 
will be completed by the Contractor prior to excavation for the residential lots and development 
of the public use areas. Dresdner Robin will conduct oversight of the Contractor and his 
representatives during the field sampling activities.  
 
The delineation sampling will be conducted in accordance with N.J.A.C. 7:26E-4.3.  A minimum 
of nine (9) delineation borings are proposed along with  collection and analysis of soil samples 
for PCE as necessary to complete the horizontal and vertical delineation of impacted soils. The 
sample interval will be approximately 6-inches to four (4) feet  below existing grade or deeper as 
needed to fully delineate the contamination. The approximate location of the delineation samples 
for AOC-G are shown on Figure 7.  
 
A Soil Sampling Summary for delineation of AOC-G is presented provided in Table 2. Details 
of the proposed soil delineation sampling for AOC-G are presented in the SAMP (Appendix D). 
     
Contaminated Soil Removal 
After completion of the sampling and assessment of the field and analytical data, the volume of 
PCE-contaminated soils will be estimated.  The contractor will then be required to excavate the 
contaminated soils, temporarily stockpile then on-site, collect stockpile samples for waste 
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characterization (if necessary), and dispose the soils off-site at a NJ-permitted facility.  
Contaminated  soil management procedures for this work are presented in Section  6 of this 
RAW.     

  5.2.2  AOC-B2 – Former 1,000-Gal. Fuel Oil UST Area  

   

The July 2010 RI/RAR recommended that a soil investigation be conducted for AOC-B2 to 
confirm that petroleum-related contamination has been removed following removal of the UST 
in 2005.   AOC-B2 is located within Block 62 Lot 38 which is  proposed for a public use 
area/ROW (Figure 7). The characterization sampling will be completed by the Contractor prior 
to excavation for the residential lots and the public use/ROW area. Dresdner Robin will conduct 
oversight of the contractor and his representatives during the field sampling activities.  
 
The characterization sampling will be conducted in accordance with N.J.A.C.7:26E-3.6 and the 
area requirements for USTs.  Four (4) soil borings are proposed for the centerline of the former 
UST excavation.  Soils samples will be collected from a depth of 0-6-inches below the bottom of 
the former UST/excavation based upon the observed depth of the fill materials.  If petroleum 
impacted soils are identified, than additional soil samples will be collected and analyzed to fully 
delineate the contamination. The samples will be submitted to a NJ-certified laboratory for 
analysis of EPH, with fractionization and contingency analysis of naphthalene/2-
methylnaphthalene as required in accordance with NJDEP's Protocol for Addressing Extractable 

Petroleum Hydrocarbons. If field evidence indicates potential impacts to groundwater from the 
former UST, a groundwater screening sample will be collected during the investigation and 
analyzed for the potential contaminants of concern.  If the  analytical results indicate that 
contaminants of concern are present at concentrations that exceed the New Jersey Groundwater 
Remediation Standards (GWRS), that further groundwater investigation will be recommended.        
 
The location of the proposed soil samples for AOC-B-2 are shown on Figure 7. A Soil Sampling 
Summary for AOC-B2 is presented in Table 2. Detailed field and analytical methods and 
procedures for the proposed sampling are discussed in the SAMP (Appendix D). 
 
Contaminated Soil Removal 
After completion of the proposed field sampling and assessment of the field and analytical data, 
the  volume of petroleum-contaminated soils will be estimated.  The contractor will then be 
required to excavate the contaminated soils, temporarily stockpile then on-site, collect stockpile 
samples for waste characterization as necessary, and dispose them off-site at a NJ-permitted 
facility.      

 5.3   Description of Remedial Actions - Residential Parcels   

        5.3.1 Overview 

In support of the redevelopment activities, the selected remedial strategy for the residential 
parcels is as follows: 1) excavate all historic fill materials down to approximately 12 feet; 2) 
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transport and dispose the excavated soils off-site as UID-27 regulated waste; and 3) import 
certified clean fill and use it to backfill the excavations up to the proposed grade.  

The ten (1) residential parcels that will be remediated are: Block 62.01 Lots 1 through 4; Block 
62 Lots 17 through 20; and  Block 62.02 Lots 25 and 26 as shown by the proposed lot lines in 
Figure 5.   
 
Prior to beginning the excavation activities, the contractor will be required to complete the 
following work: 

 

• Seal all existing site monitoring wells 

• Conduct  in-situ waste classification of soils  

The in-situ sampling method was selected because there will be limited area at the site during 
excavation activities for stockpiling of soils. The waste classification sampling data will be used 
to obtain approval from a disposal facility to accept the regulated waste.   
 
In support of the proposed remedial actions for the residential parcels, physical conditions at the 
site indicate that the contractor will likely need to employ the following construction methods 
and procedures: 

• Sheeting and shoring of excavations 

• Dewatering of excavations 

In support of the construction activities, the most cost-effective and practical method for 
management of contaminated liquids during excavation dewatering is by discharge on-site via an 
infiltration basin. The information necessary for issuance of the Permit-by-Rule Authorization is 
provided in Section 5.3.4 of the RAW. 

 

Following completion of the excavation and removal of the historic fill materials, the contractor 
will be required to import clean certified fill materials and backfill/compact them in the 
excavations up to existing grade or as requested by CRA’s representative/Resident Engineer.  

  

        5.3.2 In-Situ Waste Classification Sampling    

 
The Contractor will perform in-situ soil sampling in accordance with the SAMP as presented in 
Appendix D. The SAMP includes detailed information on sampling rational, sampling 
procedures, frequency of sampling, analytical parameters and methodology, and quality 
assurance control requirements for sampling. Dresdner Robin will oversee the contractor’s 
implementation of the in-situ waste sampling program.  
 
In general, sampling procedures utilized by the contractor will be in compliance with NJDEP's 
Field Sampling Procedures Manual, which is referenced in Section F-1.2 of the SAMP. In 
addition, the contractor shall utilize waste sampling protocols that are in compliance with the 
selected NJ-Permitted waste disposal, recycling, or beneficial reuse facility.  
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A sampling summary for the in-situ waste classification program for the residential parcels is 
presented in Table 3.  The sampling summary was developed for this RAW using the sampling 
frequency and analytical testing requirements of Clean Earth's Philadelphia Treatment Facility 
for historic fill materials. For example, to estimate the total amount of samples required for a 
specific analysis, the required frequency (i.e., one grab sample per 180 tons for EPH/semi-
volatiles, one composite sample per 900 tons for metals/TCLP, etc.) was divided by the expected 
total tonnage.  It should be emphasized that the contractor's sampling program for waste 
classification may vary from Table 3 if a different disposal facility is selected and approved.  

  5.3.3  Removal of Historic Fill Materials       

The contractor will be required excavate all historic fill materials from the residential parcels 
within the limits as a shown on Figure 10, Sheet 2 of the Environmental Plans. Historic site data 
showing the concentration of contaminants detected in historic fill is provided in Figure 9, Sheet 
1 of the Environmental Plans. The contractor will direct load the excavated waste materials onto 
trucks for transportation to the selected disposal facility.   
 
Volumes of historic fill were estimated for the residential parcels using an average depth of 
twelve (12) feet, which was based upon the results of historic fill characterization borings 
conducted at the Site by Remington & Vernick during the SI. The area of each parcel was 
estimated from the proposed lot lines which excludes the parking areas behind the residential 
building.  A detailed estimate of the volume of regulated waste to be excavated and removed and 
the assumptions made for the estimate are presented in Table 4. A summary of the regulated 
waste volumes for the residential parcels is as follows: 
 

•  Block 62.01, Lots 1 through 4 - 3,695 cubic yards 

•  Block 62, Lots 17 through 20 -  5,568 cubic yards 

•  Block 62.02, Lots 25 and 26 -   1,520 cubic yards 
               TOTAL:  10,783 cubic yards 

 

  5.3.4 Construction Dewatering/Permit-by-Rule Authorization  

 
Construction dewatering will likely be required during the remedial actions on the above 
residential parcels to remove seepage and runoff into the excavations during the site remediation. 
Therefore, the selected contractor will be required to implement groundwater and contaminated 
stormwater management procedures during the construction dewatering activities  Although is 
not possible to accurately predict the volume of contaminated liquid that may be removed from 
the excavations, the use of sheeting by the contractor is expected to minimize the amount of 
groundwater and seepage entering into the excavation.  
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During construction dewatering activities, it is proposed to manage contaminated liquids by 
discharge to an on-site infiltration basin, located within the proposed ROW area as shown on 
Figure 10, Sheet 2 of the Environmental Plans.  To accomplish this, CRA hereby requests that 
NJDEP issue a New Jersey Pollution Discharge Elimination System (NJPDES) Permit-b-Rule 
Discharge Authorization for the project to allow on-site recharge of groundwater during 
construction dewatering activities. The information contained in this section and the RAW is 
being provided as background information to support issuance of the Permit-by Rule.     

 

Groundwater analytical results from monitoring well MW-4 which is located in the proposed 
public use/ROW area of the Site are presented in Table 5. The groundwater sampling was 
conducted by Dresdner Robin in December 2008 during the groundwater investigation for AOC-
B1.  The samples were analyzed for TCL-volatile organic compounds (Method 8260), semi-
volatiles (Method 8270C), and PAHs (8260B by Sims). Quality assurance/quality control 
samples were collected during the sampling in accordance with NJDEP requirements and the 
results are included in Table 5.  The results of the sampling indicated that contaminants were not  
present at concentrations exceeding the Groundwater Remediation Standards. 
 
In support of the requested Permit-by-Rule, the contractor will be required to remove suspended 
sediment from the discharge by use of a ‘frac’ tank or other approved method. In addition, the 
use of an oil-water separator will be required to remove any petroleum sheen from the discharge 
prior to recharge to the infiltration basin.  Effluent sampling is not proposed since the quality of 
the water being recharged is expected to be similar to background groundwater quality at the 
Site.  
 
The contractor or his representative will monitor and document compliance of the 
dewatering/treatment activities with the Permit-By-Rule and make changes as necessary to 
comply with the Permit-by-Rule requirements.  
 

  5.3.5  Import/Placement of Clean Fill      

  

The contractor will be required to import NJDEP “certified clean fill material” to the site to 
replace the excavated historic fill removed from the residential parcels. The clean fill materials 
will be backfilled and compacted in the excavations up to the existing grades or as required by 
CRA’s representative/Resident Engineer. The limits of the imported fill areas are shown on 
Figure 10.  
 
The clean fill materials imported by the contractor must comply with NJDEP’s requirements as 
described in Fill Guidance at SRP Sites, dated August 11, 2001. In general, the contractor shall 
submit documentation describing the nature and origin of the materials including the results of 
environmental and/or geotechnical analysis as required by CRA’s representative/Resident 
Engineer. The imported fill materials will be of engineering grade materials and be approved by 
CRA’s representative/Resident Engineer prior to transport and use at the Site.  The contractor 
will backfill and compact the fill material in lifts up until the existing grade or as requested by 
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CRA’s representative/Resident Engineer in accordance with the methods and procedures as 
detailed in the contract specifications. 
 

 5.4 Description of Remedial Actions - Harris Park Public Area/ROW   

   5.4.1  Historic Fill Excavation     

 

The contractor will be required to excavate historic fill materials (+/-1 foot below existing grade) 
within the public use/ROW areas.  The purpose of this work is to prepare the land surface for 
placement of a 2-foot thick engineering cap over the contaminated soil area. The limits of the 
areas requiring excavation are shown on Sheet 2 of the Environmental Plans (Figure 
10).Because of the limited working space at the site, it is anticipated that the contractor will 
complete this work after removal of the historic fill from the residential parcels.  
 
The historic fill removal for the public use/ROW areas is estimated to generate approximately 
1,055 cubic yards of regulated waste for off-site disposal. Details of the estimate are provided in 
Table 4. 

   5.4.2  Engineering Cap Placement      

 

Construction of a 2-foot thick engineering cap on the public use/ROW areas is required to 
mitigate exposure to contaminated surface soils prior to completion of Phase II development of 
the Site. The engineering cap will consist of NJDEP certified clean fill materials as described in 
Fill Guidance at SRP Sites. The location of the engineering cap is coincident with the excavation 
areas as shown for the public use/ROW areas in Sheet 2 of the Environmental Plans (Figure 10).  
 
The RAW does not include work effort related to Phase II of the project.  Phase II of the project 
includes construction of the residential dwellings and related features such as parking areas, 
utilities, roadways, etc., which will be completed under a separate contract. Therefore, the 
engineering cap in these areas will include primarily clean engineering grade materials which at 
a later date may function as base aggregate material for roadway or other paved surfaces.         
 
Details of the proposed engineering cap for the public use/ROW areas are shown on Figure 11. 
The engineering cap includes landscaped materials at the surface which will enhance the 
engineering cap. Placement of the engineering cap during this phase of the project will allow a 
Deed Notice to be prepared and filed with the County prior to the Phase II development of the 
Site.      
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 5.5 Abandonment of Existing Monitoring Wells         
 

The selected contractor will be required to seal all existing monitoring wells at the Site prior to 
beginning any excavation activities.  The monitoring wells will be sealed by a NJ-certified driller 
in accordance with the requirement of N.J.A.C. 7:9D, the Well Construction Rule.  The 
monitoring wells identified for well abandonment include MW-1 through MW-4, at the locations 
shown on Sheet 2 of the Environmental Plans (Figure 10). The contractor shall submit NJDEP 
well abandonment reports to CRA’s representative/Resident Engineer upon completion of the 
work.   

6.0 CONTAMINATED MATERIAL MANAGEMENT PROCEDURES 

 6.1 General 

 
This section discusses the contaminated material handling and management procedures for 
the ABC Barrel Company site remediation.  The procedures as referenced in this section are 
designed to be protective of human health and the environment.  A bid package with 
Technical Specifications will be prepared for the project that details the remedial 
construction requirements. The environmental-related work is contained in the following 
sections of the specifications:  

• Section 1: Site Remediation   

• Section 2- Health and Safety  

• Section 3- Odor and Dust Control  

• Section 4- Soil Erosion and Sediment Control  

• Section 5- Stormwater Runoff and Fluids Control  

• Section 6- Imported Fill Environmental Quality Control   

• Section 7- Excavation, Backfilling and Compaction  

• Section 8-Management of Contaminated Debris, Soil and Liquids  
 
The selected contractor will be required to perform the remedial activities in accordance 
with the Environmental Plans and Specifications and in accordance with all applicable local, 
state, and federal laws and regulations, and project permits. The contaminated material 
handling and management procedures detailed in the Specifications and in the RAW consist 
of the following: 

 

• Contaminated soil excavation, loading, stockpiling, transportation, 
and disposal of regulated waste; and  

• Contaminated liquids dewatering, treatment, and on-site recharge   
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It should be noted that the soil handling and management procedures described in this section are 
applicable to both 'non-hazardous' and 'hazardous' regulated waste. Although it is expected that 
the regulated waste generated will most likely be classified as 'non-hazardous', final 
determination will be made by the selected receiving facility based upon the results of the waste 
classification sampling conducted by the contactor in accordance with the facility requirements.  
  
 6.2 Contaminated Soil Excavation and Loading  

 

The selected contractor will be required to supply all necessary personnel, equipment, and 
materials to excavate the contaminated soil at the locations shown on Sheet 2 of the 
Environmental Plans (Figure 10). The contractor will be required to direct load the contaminated 
soil into trucks for off-site removal as described in Section 6.4 below. 

 

 6.3 Stockpiling/Staging of Contaminated Soils  
 

The Contractor shall provide all personnel, materials and equipment needed to properly store 
(and dewater, if necessary) regulated waste in temporary stockpiles. Contaminated soil stocking 
will most likely be limited to temporary stockpiling of soils removed during the remediation of  
AOC-G and excavation for the infiltration basin on the public use/ROW area. The contaminated 
soil will be staged adjacent to the infiltration basin and backfilled and compacted in the 
excavation upon completion of dewatering activities. The location of the proposed staging area 
for the stockpiled soils is shown on Environmental Plan Sheet 2 (Figure 10).   
 
The contaminated soil stockpiles will be managed by the contractor in a manner that is consistent 
with the requirements of NJDEP's Guidance Document for Remediation of Contaminate Soils, 
dated 1998.  Stockpiles shall only be placed on dry areas on a layer of minimum 10mils thick 
PVC sheeting or similar, and contained with hay bales or silt fence placed continuously at the 
perimeter of the stockpile(s).  Stockpile shall be constructed so that heights shall not exceed 4.5 
meters, nor with side slopes steeper than one vertical and two horizontal.   
 
The Contractor shall provide protection for the regulated waste stockpiles to prevent the run-on 
of stormwater, migration of contaminants, dusting, erosion and unauthorized contact.  Stockpiles 
shall be covered with PVC sheeting of the same thickness.  The sheeting shall be secured in 
place with tie downs and/or heavy objects such as concrete blocks at the end of each workday 
and during adverse weather conditions.   
 

Regulated waste not suitable for construction activities and/or reuse, shall not be stockpiled for 
more than 180 days.  Regulated waste subsequently classified as hazardous shall be properly 
stage and removed within 90 days of excavation.   In addition, the contractor will be required to 
manage dewatering fluids from regulated waste stockpiles in manner that is consistent NJDEP 
guidelines.    
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 6.4 Transportation and Off-Site Disposal of Regulated Waste  
 
The loaded soils will be transported off-site to a NJ-permitted facility as selected by the 
contractor and approved by the CRA’s representative/Resident Engineer.  The contactor will 
transport the regulated waste in accordance with the applicable New Jersey Solid and/or 

Hazardous Waste Regulations. Since the project is not yet out for bid, the contractor and the 
disposal facilities will be determined at later date. The contractor may submit more than one 
disposal facilities as there is potential for regulated waste to be grossly contaminated or 
hazardous. Prior to removal of regulated waste from the site, the contractor will be required to 
submit copies of the facilities approval documentation to CRA’s representative/Resident 
Engineer for approval.    
 
The contractor will be required to use licensed and insured waste haulers for the off-site 
transportation of regulated waste. Prior to off-site transportation and upon arrival at the disposal 
facility, the truck is typically weighed using a certified scale. The Contractor will submit all 
requested waste disposal documentation to CRA’s representative/Resident Engineer including 
but not limited to: waste profiles; bills of laden or waste manifests; hauler and disposal facility 
permits and insurance information; disposal facility tickets; and other related information.     

 6.5  Excavation Dewatering     
 

The project Specifications will require that the contractor provide all personnel, materials and 
equipment necessary to remove contaminated liquids during dewatering activities. During the 
anticipated dewatering activities for the residential parcels, the contractor will be required to use 
dewatering sumps, submersible and/or “trash” pumps, and rubber hosing free of leaks to 
efficiently remove the liquids from the excavation to the on-site recharge basin.  

In addition, the contractor will be required to prepare a Pollution Prevention and Control Plan 
(PPCP) detailing the methods and procedures for use during handling, collection, storage and 
control of contaminated groundwater, storm water runoff, decant liquids, decontamination fluids, 
and accidental spills and leaks of hazardous liquids. The PPCP will incorporate methods and 
procedures as recommended by the “New Jersey Storm Water Best Management Practices 
Manual” February 2004. The methods and procedures proposed in the PPCP will be approved by 
CRA’s representative/Resident Engineer prior to start of excavation activities.  

 6.6  Treatment/Oil-Water Separator 
 

The selected contractor will be required to select a treatment method that is consistent with the 
type of contamination identified at the Site as shown on Figure 9, Sheet 1 of the Environmental 
Plans. Historic fill materials contain varying concentrations of PAHs and metal compounds 
which will tend to adsorb to the suspended particles in the discharge.  Therefore, removal of 
sediment will be required prior to on-site discharge.  To accomplish this, the contractor shall 
contain the turbid discharge in the infiltration basin or if necessary use a frac tank or other 
approved methods to remove the suspended particles from the discharge.   
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Due to the potential for petroleum sheen to be present in groundwater at the Site, the contractor 
will be required to provide all personnel, materials and equipment to mobilize, operate and 
maintain an oil-water separator for removal of free product during dewatering activities in areas 
of petroleum-contaminated soils.  The oil-water separator used by the contractor will conform 
with industry standard specifications and be operated in accordance with the manufacturer’s 
recommended operating procedure. Sediment or petroleum product removed during the 
treatment process will be disposed in accordance with the contaminated material management 
procedures specified in this RAW and in accordance with the NJ Solid Waste Management Act 
(NJSA B:13 E-1).   

   6.7  On-site Recharge via Infiltration Basin   
 

The Contractor will be required to construct an infiltration basin to recharge contaminated 
liquids removed from the excavations during the construction dewatering activities. The 
contractor is expected to employ sheeting or other methods to help minimize the volume of water 
requiring management during dewatering activities. The quality of water recharged to the 
infiltration basin shall be similar to that of the groundwater and shall not result in degradation of 
soil quality at the recharge location.   
 
To meet these objectives, the contractor will construct an infiltration basin adjacent to the 
excavation area that will be of sufficient size to contain the expected discharge of water and 
sediment. The dimensions of the infiltration basin will be compatible with the rate of pumping 
and the volume of area to be dewatered. To allow infiltration and recharge of groundwater, the 
bottom of the dewatering basin will be constructed a minimum of two (2) feet above the water 
table. The areas adjacent to the basin will be graded to prevent standing water and surface water 
from entering the basin.  
 
After the site remediation is completed, the basin will be backfilled and compacted with the same 
soil that is excavated such that the stratigraphic sequence and continuity of the soil layers/types 
is maintained. The proposed location of the dewatering basin is shown on Figure 10, Sheet 2 of 
the Environmental Plans.         
  
 6.8 Soil Erosion and Sediment Control 

 

A Soil Erosion and Sediment Control Plan (SESCP) has been prepared for the ABC Barrel 
Company Site by CES as part of the Site Development Plans.  The SESCP is presented in 
Appendix C of the RAW. The plan will be updated as necessary and submit to the appropriate 
authorities for their approval.  After approval the required number of copies of the Soil 
Conservation District approved plan will be provided to agencies having jurisdiction for permits, 
records or other purposes.   
 
The proposed soil erosion and sediment control practices were designed to comply with the 
requirements of the "Standards for Soil Erosion and Sediment Control in New Jersey" including 
the latest addenda. 
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 6.9 Compliance Monitoring/Documentation  

  

The selected contractor will be required to monitor and record on Daily Tracking Logs the 
source location, type, quantity, and characteristics of regulated waste excavated, stockpiled, 
removed or managed at the Site (soil and water). The contractor shall submit copies of the above 
documentation to CRA’s representative/Resident Engineer for each workday involving 
excavation, dewatering, stockpiling, transportation and disposal of regulated waste.   
 
The Daily Tracking Log will be required to contain, at a minimum, the following information: 

 
A) Date of activities 
B) Location(s) of excavation and placement of material, 
C) Volume of regulated waste removed,  
D)   Location and duration of dewatering/treatment/recharge 
E) Name(s) and signature(s) of the Contractor representative(s) responsible for    

          preparing and executing the Usage Tracking Log. 
 

CRA’s representative/Resident Engineer will review and approve the documentation provided by 
the contractor for regulated waste management, transportation and disposal prior to the start of 
excavation for the project. Dresdner Robin will conduct daily/weekly site inspections during the 
remedial actions to monitor compliance with the project’s Environmental Plans and 
Specifications. The inspections will be documented in a dedicated field notebook, and the 
remedial activities photo documented.          
 

7.0  QUALITY ASSURANCE PROJECT PLAN / SITE-SPECIFIC       
   SAMPLING, ANALYSIS, AND MONITORING PLAN  

 

In a November 25, 2001 fax to CRA, USEPA authorized the use USEPA’s Region 2 Generic 
Brownfield’s Quality Assurance Project Plan (QAPP) to comply with the provisions of CRA’s 
Brownfield Hazardous Substance Clean Grant for the ABC Barrel Company Project 
(Cooperative Agreement No. BF 97216211).  Furthermore, USEPA’s Region 2 Brownfield’s 
Project Manager has authorized CRA to use the Generic Brownfield’s QAPP Boilerplate to 
prepare a Site-Specific Sampling, Analysis, and Monitoring Plan (SAMP) for the ABC Barrel 
Company project.  The USEPA correspondence for the QAPP is provided in Appendix E.   
 
The detailed SAMP for the project based upon the QAPP Boilerplate is presented in Appendix 
D of the RAW.   The scope of work as detailed in the SAMP includes: 1) characterization and 
delineation sampling as required under the NJDEP SRP for AOC-G and AOC-B2; and 2) in-situ 
waste classification for the residential parcel areas and the public use/ROW area at the site.   
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8.0    SITE-SPECIFIC HEALTH & SAFETY PLAN  

 
The project Environmental Plans and Specifications will require the selected contractor to 
develop and implement a Site Specific Health and Safety Plan (HASP) in accordance with 
OSHA 29 CFR 1910.12 and other applicable regulations. Because the contractor has not yet been 
selected for the project, the Site-Specific HASP has not been submitted with the RAW.  
 
Prior to start of the remedial activities, the Resident Engineer will approve the contractor's 
HASP.  The HASP will be submitted to NJDEP once it is approved. 

9.0     SITE RESTORATION PLAN    

 
Site restoration activities for the residential parcels will consist of placement and compaction of 
certified clean fill materials to the existing grade in accordance with the Environmental Plans and 
Specifications or as required by CRA’s representative/Resident Engineer. On the public 
use/ROW areas, an engineering cap will be constructed by placing 2-feet of clean fill materials 
on top of historic fill materials up to the existing or as required by CRA’s 
representative/Resident Engineer. The fill materials on all areas of the Site will be 
seeded/landscaped so as to establish a grass cover prior to the Phase II development activities.     

 

10.0  ENGINEERING AND INSTITUTIONAL CONTROLS    
 

As recommended in the ABC Barrel Company RIR/RAR, engineering and institutional controls 
(an engineering cap and deed notice) were proposed for contaminated soil remaining on-site at 
concentrations that exceed New Jersey's Residential Direct Contact Soil Remediation Standards. 
Therefore, the engineering and institutional controls will be established for the public use/ROW 
areas where historic fill materials will not be removed.  
 
Placement of the engineering cap is discussed in Section 5.4.2 of the RAW and details of the cap 
are presented in Figure 11.  The Draft Deed Notice for the ABC Barrel Company public 
use/ROW areas is being prepared pursuant to the requirements of N.J.A.C 7:26E-8.2 and 
accordance with applicable NJDEP guidance. The Draft Deed Notice will contain one (1) 
restricted area consisting of approximately 0.65 acres within the central portion of the site and 
including the existing/proposed Centennial Avenue/Harris Way ROW and adjacent areas within 
the property boundary.  The contaminants of concern for the Deed Notice at a minimum will 
include metals and PAHs as shown on Sheet 1 of the Environmental Plans (Figure 9).    
 
A Draft Deed Notice is being submitted as Appendix G of the RAW. The Final Deed Notice 
will be completed and submitted to NJDEP once the site remediation is completed as proposed in 
this RAW and the metes and bounds survey of the property is completed by the contractor. At 
that time a Soil Remedial Permit and Final Deed Notice will be filed with NJDEP and Camden 
County.   
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11.0  REMEDIAL ACTION REPORT 

 

Following completion of the remedial activities as described in this RAW, Dresdner Robin on 
behalf of CRA will prepare a Remedial Action Report (RAR) for the ABC Barrel Company Site.   
The format of the report will correspondence to the outline of N.J.A.C. 7:26E6.7. The report will 
include a site investigation summary, a description of the remedial actions completed by AOC; 
As-Built diagrams; a description of the site restoration activities; a copy of the filed Deed Notice 
along with a Remedial Action Permit form; and documentation of the remedial activities such as 
the volume of soil removed, fully executed waste manifests, and other required information.   
 
Based upon the anticipated site remediation schedule, the RAR will be submitted in accordance 
with the requirements of New Jersey’s Licensed Site Remediation Program (LSRP). 
 

 

 12.0 REMEDIAL ACTION COST ESTIMATE  

Remedial action costs have been estimated for the selected ABC Barrel Company site 
development option as detailed in the RAW. The development option includes removal of 
historic fill materials from all lots proposed for residential buildings, with the remaining park 
area/ROW (to be owned by the City) capped with 2 feet of clean fill and landscape materials 
prior to Phase II development. The estimated costs are as follows: 

 
Item Quantity Unit Unit Cost ($) Total Cost

Excavation and Load of ID-27 Waste 185,000 ls 1 $185,000

Sheeting/Shoring 10,000 sq. ft. 40 $400,000

Construction Dewatering 20 day 750 $15,000

Treatment/on-site  recharge 1 ls 25,000 $25,000

Clean Fill Costs 19,000  tons 15 $285,000

Transport./Disposal of ID-27 Waste 19,000  tons 60 $1,140,000

Analytical Laboratory Costs 1 ls 50,000 $50,000

TOTAL $2,100,000  
 

The above total estimates for transportation/disposal of ID-27 waste and clean fill costs were 
based upon detailed analysis for each parcel as presented in Table 4 of the RAW.  The estimate 
for the analytical laboratory costs is based upon the proposed sampling plan summarized in 
Table 2 and Table 3 and as detailed the SAMP (Appendix D).  Assumptions for the cost 
estimate are as follows. 

 
1) Excavation of ID-27 waste includes mobilization and operating costs for 

one (1) excavator, field crew and supervisor, assuming 30 truck loads per 
day for 40 days total (load ID 27-waste/off-load clean fill). 
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2) Quantity of ID-27 waste is based upon a property dimensions of approx. 
24,264 sq. ft. with 12 feet thickness of historic fill (total 10,784 cubic yards 
x 1.6 =17,254.4 tons) plus 1055 cy or 1688 tons of historic fill removed 
from the capping areas outside of the residential properties. 

 
3) Sheeting/shoring assumes installation of sheeting/shoring around the 

perimeter of the two larger residential parcel areas to support excavation to 
12 feet below grade (excluding parking areas behind the residential 
buildings which will become part of the ROW). 

 
4) Treatment and on-site recharge of contaminated liquids during construction 

dewatering includes excavation/backfilling of an infiltration trench, 
sediment removal, and oil water separation prior to recharge, in accordance 
with a NJPDES Permit-by-Rule Authorization.   

 

5) Clean fill costs are for replacement of all historic fill excavated and 
removed from the residential parcels and for placement of 2-feet of 
engineering cap on the public use/ROW areas at the site. 

 
6) Consultant costs are not included for environmental inspections, 

management, or reporting.    
 

 

13.0 PUBLIC NOTIFICATION/COMMUNITY OUTREACH 
 

A community involvement plan will be prepared by CRA to inform residents and the local 
community of the status of the project.  Copies of the RAW will be submitted to the local 
agencies as required pursuant to N.J.AC. 7:26E-3. To comply with NJDEP’s public notification 
requirements, CRA will either post a sign at the Site prior to initiation of the proposed remedial 
actions, or prepare and send out notification letter to property owners within 200 feet of the Site 
in accordance with NJDEP public notification requirements.    

  

 14.0 SCHEDULE  

 
A schedule for the implementation of the proposed work is not being provided at this time 
pending award of the bid and receipt of the construction schedule from the selected contactor.  
The schedule will be forwarded to NJDEP once it is received.  It is anticipated that the project 
will go out for bid in the first quarter of 2012 and project start-up will be in Spring 2012. 
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B.0      Project Organization and Responsibilities 

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, information on essential personnel 
and/or organizations that are necessary to perform the remedial activities for the SAMP and their 
responsibilities within the project organization are presented in this section. To assure that these 
activities will proceed in a correct and cost effective manner, key individuals are identified who will be 
responsible for the following tasks: 

 
• Overall project coordination. 
• Overall QA. 
• Systems auditing (on-site evaluations). 
• Performance auditing. 
• Sampling operations. 
• Sampling QC. 
• Laboratory analyses. 
• Laboratory QC. 
• Data processing activities. 
• Data processing QC. 
• Data quality review. 

 
To assist in the overall organization of the project and for successful completion of the individual tasks 
for the ABC Barrel Company Brownfields SAMP, an organizational chart is presented that illustrates 
the principal infrastructure of a project. As shown in the organizational chart in Section B.1, due to the 
size and scope of the project, certain key individuals will be responsible for more than one project 
function. 
 
 

B.1      Organizational Chart 
 

This section of the ABC Barrel Company Site Brownfields SAMP presents and an organizational chart 
that identifies the chain of command for key personnel, including the QA representative, participating in 
the proposed site investigation project. Included in the organizational chart are titles, responsibilities, 
and organization affiliation of all project participants. The Organizational Chart is attached. 
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B.2  Personnel Information 
            

• Cheryl Priest 
Brownfields Project Manager 
NJDEP Bureau of Southern Field Operations 
401 East State Street 
Trenton, NJ 08608 
(609) 584-4150  

 
Ms. Priest will represent NJDEP Bureau of Southern Field Operations in its review and oversight 
function, in its financial sponsorship, and as ultimate arbiter on technical matters. 

 

• James Harveson 
Brownfields Grant Administrator 
Camden Redevelopment Agency 
520 Market St # 1300 
Camden, NJ 08102-1300 
(856) 757-7600 
 
Mr. Harveson will represent Camden Redevelopment Agency in the review and oversight of the project; 
will interact with the media and citizens, and will provide a point of contact for acquiring Camden 
Redevelopment Agency services and permissions at owned sites. 
 

• Geoffrey Forrest, PG, CP Eng, LSRP 
Project Coordinator 
Dresdner Robin 
371 Warren Street, 3rd Floor 
P.O. Box 38 
Jersey City, NJ 07303-0038 
(201) 681 - 9832  
 
Mr. Forrest will oversee the project, provide quality control on documents and determinations; and will 
mentor the daily manager of the project, Mr. Raymond Glover. 
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• Raymond Glover, PG, CPG 
Project Manager 
Dresdner Robin 
371 Warren Street, 3rd Floor 
P.O. Box 38 
Jersey City, NJ 07303-0038 
(201) 926 - 7693  
 
Mr. Glover will manage the project on a daily basis including oversight of bid specifications 
preparation, management and oversight of field sampling efforts and the contractors contaminated soil 
excavation and disposal operations. In addition, Mr. Glover will be responsible for preparation of the 
Remedial Action Report.  

 

• Garry Gutshteyn 
Quality Assurance Officer and Field Sampling Supervisor 
Dresdner Robin 
371 Warren Street, 3rd Floor 
P.O. Box 38 
Jersey City, NJ 07303-0038 
(201) 759 - 5553  
 
Mr. Gutshteyn will ensure contractor and subcontractor compliance with the Quality Assurance Project 
Plan (QAPP), SAMP, and Health and Safety Plan. Additionally, Mr. Gutshteyn will monitor the 
contractors performance during the contaminated soil excavation and disposal activities, including 
inspections of the contractors transportation and disposal documentations. 
 

• John Tregidgo 
Data Validation 
Dresdner Robin 
371 Warren Street, 3rd Floor 
P.O. Box 38 
Jersey City, NJ 07303-0038 
(201) 320 - 7083  
 
Mr. Tregidgo will conduct reviews of the analytical data for quality assurance and quality control 
purposes, and assure that the data quality objectives are achieved. Additionally, Mr. Tregidgo will 
perform qualitative data validation of the analytical laboratory results in accordance with EPA 
guidelines. 
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• Gina Quinones 
Staff Geologist 
Dresdner Robin 
371 Warren Street, 3rd Floor 
P.O. Box 38 
Jersey City, NJ 07303-0038 
(201) 232 - 3414  
 
Ms. Quinones will oversee the contractor’s soil delineation and waste classification sampling programs. 
In addition, Ms. Quinones will assist the Project Manager during all field activities. 
 

• Elena DeFeo 
Staff Hydrogeologist 
Dresdner Robin 
371 Warren Street, 3rd Floor 
P.O. Box 38 
Jersey City, NJ 07303-0038 
(201) 988 – 9390 
 
Mrs. DeFeo will conduct data compilation and analysis of field and analytical data and will assist the 
Project Manager with Remedial Action Report preparation.  

 
B.3   Laboratory Information 

            
 

Laboratory Name & Address1 
 

Contact & Telephone Number 
 

Sample Analyses 
 

Laboratory will be selected by the 
Contractor and/or his representative 
following award of the contract.  
Information will be provided to 
NJDEP/USEPA upon receipt.     

 
 

 
 

   

   

   

   
 

1 Demonstration of a laboratory’s capability, with respect to their ability to analyze selected 
contaminants, should be ascertained whenever possible.  One approach to rendering such a  
determination is to obtain Performance Evaluation (PE) results for any pertinent analyses from an 
ongoing state or federal monitoring program.  If no applicable PE results are available, method control 
samples containing the analytes of interest at the concentration levels of concern could be submitted 
prior to initiating the project for pre-qualification.  Alternately, an on-site audit or a quality assurance 
management plan review may be sufficient mechanisms means to assess a laboratory’s ability. 
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C.0      Site Background 
 

From 1996 through 2006, remedial activities have been conducted at the site that include a preliminary 
assessment, a site investigation, a remedial investigation, a supplemental remedial investigation for 
groundwater, and various remedial actions.   The remedial activities completed were associated with 

seventeen (17) AOCs identified at the Site, three (3) of which require further remedial actions to comply 
with NJDEP’s Site Remediation Program.  The remaining AOCs requiring further remedial actions 
include a former trench area, a UST area, and historic fill materials which will be addressed as part of 
the final remediation phase at the Site.  This section of the SAMP summarizes the results of the historic 
data review, site/remedial investigation and remedial actions that have been completed for the Site.   

 
As presented in the historical data review, the site background information presented was based 
primarily upon the following documentation:1) Preliminary Assessment Report, AABCO Steel Drum 
Incorporated, Block 62 Lots 38 and 45; Block 65 Lot 103, Camden City, Camden County, NJ, 
Remington & Vernick Engineers, December 1996; 2) Site Investigation Report, AABCO Steel Drum 
Incorporated, Block 62 Lots 38 and 42; Block 65 Lot 103, Remington & Vernick Engineers, April 1999; 
3) Remedial Investigation Report – AABCO Steel Drum, Inc., 308 to 322 North Front Street and 320 
North 2nd Street, Block 62 Lots 38 & 45; Block 65 Lot 103; Remington & Vernick Engineers, October 
2002; 4) Site Investigation Report (8,000-Gal. Diesel UST and Piping), 308-322 N. Front Street, 
ENVision, Inc.,  February 2006; and 5) Supplemental Remedial Investigation/Historic Remedial Action 

Report, ABC Barrel Co. Site, 308-322 No. Front St., Camden City, Camden County, NJ, Dresdner 
Robin, July 2010.  
 

The PA, SI and RI activities were conducted in accordance with the New Jersey Department of 
Environmental Protection (NJDEP) Technical Requirements for Site Remediation as contained in 
N.J.A.C. 7:26E.  Quality Assurance for Sampling and Laboratory Analysis procedures utilized during 
these investigations were reported to be in conformance with the requirements of N.J.A.C. 7:26E-2.   
 
 

C.1   Historical Data Review Report 
 
Preliminary Assessment/Site History (1996) 
A title/deed search for the property (Block 62 Lots 38 & 45) conducted as part of the PA indicated that 
the parcel was owned by Standard Tank & Seat Co. from 1936 to 1975; by Martin Aaron and Morris 
Silverman from 1975 to 1983; and by North Front Associates from 1983 to the time the PA was 
conducted. During this time, operators at the Site consisted of Standard Tank & Seat Company from 
1906 to 1977; Martin Aaron/Pertnoy Drums, Inc. from 1977 to 1983; AABCO Steel Drum, Inc. from 
1983 to 1987; and Container Recyclers from 1987 to the time of the PA.   
 
The historical site usage was determined during the PA by a review of government files and Sanborn 
maps. Based upon information in the PA Report, from 1906 to 1977 it was reported that the property 
was used for manufacture of wooden toilet seats.  From 1977 to 1981 site usage could not be determined 
however it was possible that drum refinishing processes were performed at the Site. From 1981 to 1987, 
the Site was used by Pertnoy Drums, Inc. and by AABCO Steel Drum, Inc as a drum finishing facility.  

        C-1



U.S. EPA REGION 2                   REVISION NO.           2 

BROWNFIELDS SAMP PREPARATION TEMPLATE              REVISION DATE: May 2000 Final  

FORM C (CONTINUED): PROJECT DEFINITION 

  
In 1987, it was reported that all drum washing/panting operations were ceased at the Site at which time 
the facility was used to store clean drums. In 1987, AABCO changed its name to Containers Recycling.   
In 1996 the property was foreclosed upon by the City of Camden. 
 
The results of a historic aerial photograph review as reported in the PA over the period from 1940 
through 1985 revealed that Block 62 Lots 38 and 45 always contained buildings in various 
configurations. It was reported that the structure occupying the central part of the Site appeared to have 
process pipes and vents along the roof. 
   
Prior to November 1987, reported operations at the Site consisted of the reconditioning of steel drums 
by cleaning and painting open-ended drums, which was reportedly performed indoors. The various 
operations occurred within and adjacent to Buildings No. 1, No. 2, and No. 3 as identified on the Site 
Plan (Figure 2 of RAW). During the drum cleaning operations, the facility reportedly only accepted 
drums that could be cleaned using a caustic soda process.  Hazardous wastes were generated at the 
facility included residual oil and rinse water from the drum washing process. Residual oil was initially 
collected in waste drums and later in a waste oil tank.  It was reported that the waste oil was removed 
from the facility within 90 days by a licensed hazardous waste hauler. Wastes consisting of paint and 
solvent were also likely to have been generated during the drum painting process but documentation was 
not available to confirm this waste stream.  The caustic soda rinse was reportedly pretreated than passed 
through an oil-water separator where sludge and oils were separated out.  The remaining fluids were 
discharged to the sanitary sewer via a CCMUA discharge permit.  
 

As reported in the PA, numerous site discharges and subsequent remedial activities occurred at the Site 
during 1984 through 1993 which were documented in NJDEP and Camden County files. These 
incidences included minor discharges of hazardous substances to soil; odor complaints; a surface 
discharge of No. 2 Fuel Oil from a UST regulator valve (NJDEP Case #84-10-13-00) from which 250 
gallons were recovered and disposed off-site; several air permit violations issued by NJDEP Division of 
Waste Management; and various hazardous waste violations issued by NJDEP Division of Waste 
Management. A total of five (5) enforcement actions were taken by the NJDEP Department of 
Hazardous Waste Management and the Air & Environmental Quality Compliance and Enforcement 
Section concerning the above incidences. Administrative Orders were issued along with penalty 
assessments for violations relating to contingency planning and training for hazardous waste generators 
in 1986; solid waste management in 1987; operation of a paint booth without a permit in 1987.        
 

The PA Report concluded that nineteen (19) areas of concern were present at the Site associated with the 
historic activities. The AOCs with confirmed or suspected contamination included: AOC-A2, AOC-B1 
through B3, AOC-C1 through C5, AOC-CC, AOC-D1 through D3, AOC-E, AOC-E&J, AOC-G, AOC-
I, AOC-O, AOC-P1, plus historic fill materials. The PA report proposed soil and groundwater sampling 
activities for these AOCs.   
 
Site Investigation (1999) 
In 1999, Remington & Vernick conducted a site investigation for the AABCO Steel Drum, Inc. Site in 
accordance with the requirements of N.J.A.C. 7:26E. The SI included soil and groundwater sampling for 
the AOCs as recommended in the PA Report. The site investigation consisted of field inspections and 
field screening, test pit excavations, soil borings, collection of soil samples, and groundwater sampling.  
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The results of the field investigation revealed that soil and groundwater contamination was present 
inside Buildings #1 and #2 that was associated with the drum washing operations and effluent that 
passed through an oil-water separator and piping that discharged to the sanitary/storm sewer system. 
Based upon the result of the analysis of seventy-five (75) samples that were collected during the SI, 
volatile and semi-volatile organic compounds, metals, phenols, PCBs, and petroleum hydrocarbons were 
detected at levels exceeding the most stringent NJDEP Soil Cleanup Criteria.  Only two AOCs 
investigated on Block 62 Lots 38 & 42 were recommended for no further investigation: AOC-A2- the 
above ground water treatment tank outside Bldg. No. 1; and AOC-B2- the UST adjacent to northeast 
side of Bldg. No.2. Three monitoring wells (MW-1 through MW-3) were installed and sampled in the 
vicinity of the oil-water separator during the SI. The results of the sampling indicated that lead was 
detected in MW-1 near the oil-water separator exceeding the NJDEP Groundwater Quality Criteria. 
Therefore, further investigation of groundwater was recommended in the SI Report.          
 
Remedial Investigation  (2001) 
During June through August 2001, Remington and Vernick conducted a remedial investigation of the 
ABC Barrel Co. Site for the OACs recommended in the SI Report.  The RI activities were conducted in 
accordance with the NJDEP-approved “Remedial Investigation Work Plan”, dated March 22, 2001. The 
AOCs investigated were AOC-B1, B3, C1 through C5, CC, D1 & D2, E & J, G, P1, and O, as shown on 
Figure 2 and described in Table 1 of the RAW.  In addition, four (4) soil borings were conducted near 
the corners of the property to characterize site-wide “historic fill materials” and a groundwater 
investigation was conducted to determine if impacts has occurred in the vicinity of AOCs-E&J and 
AOC-O. Based upon NJDEP’s correspondence concerning the RI Report, dated August 24, 2006, 
additional groundwater investigation was required for AOC-B1 (8,000-Gal. UST and Piping), and a 
Remedial Action Report (RA) was required to document the remedial activities completed for AOC-B1, 
B2, B3, C1 through C6, D/K, E/M, and E/M, G, I, O, and P1 (see below for description).    
 

Historic Remedial Actions (2005-2006) 
In February 2005 EHS Environmental, Inc. (EHS) on behalf of Cooper Grant Developers, LLC, 
conducted removal actions for AOC-B1, AOC-B2, AOC-B3, AOCs-C1-C6, AOC-G, and AOC-O. The 
results of these remedial actions are summarized below. 

AOC-B1 8,000-Gal.Diesel UST: 1ocated on the northeast side of Building No. 2, on February 2, 2005 

the tank and associated contaminated soils were excavated and disposed off-site. The Site Investigation 
Report prepared by ENVision, Inc. dated February 10, 2006 indicated that post-excavation soil sample 
results for VOs and TPH were below the NJDEP Soil Cleanup Criteria. In a April 6, 2006 
Correspondence, NJDEP did not require further remedial actions for AOC-B1.   

AOC-B2 1,000-Gal.Fuel Oil UST and Piping: located adjacent to the east side of AOC-B1, soil 
analytical data collected during the RI indicated that TPHC was detected below the Soil Cleanup 
Criteria. Documentation was not available to indicate that post-excavation samples were collected from 
below the tank when it was removed or if the contents were removed/disposed. Therefore, NJDEP could 
not determine if addition remedial actions were required and requested documentation be provided to 
confirm the remedial actions for this AOC.    
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AOC-B3 1,000-Liquid Waste Oil UST: 1ocated adjacent to Building No. 1, the tank and associated 
contaminated soils were excavated and disposed off-site. Documentation provided by React 
Environmental Professional Services Group, Inc. (REPSG) indicated that post-excavation soil sample 
results for TPH, VOs, SVOs, and metals were below the NJ Soil Cleanup Criteria.  NJDEP required that 
documentation be provided to confirm the remedial actions. Details of the remedial actions were 
provided to NJDEP in the July 2010 Remedial Investigation/Remedial Action Report prepared by 
Dresdner Robin, which was approved by NJDEP in a September 30, 2010 correspondance.    

AOC-C1-C5, AOC-C6, AOC-G and AOC-O: The initial removal activities for these AOCs were 
completed by EHS in February 2005 in coordination with removal of the building foundations and slabs.  
Site documentation referenced removal of three AOCs: 1) AOC-C1-C5 - drum rinsing area inside 
Building No. 1; 2) AOC-C6 - concrete pit area located inside Building No. 2); and 3) AOC-G and AOC-
O - floor drain/trench/piping and oil water separator located adjacent to Building No. 1. During the week 
of March 27, 2006, REPSG completed contaminated soil excavations for these AOCs. The location of 
the excavation areas were determined in the field by REPSG based upon the contaminated soils 
delineated during the RI. The excavations continued until no physical evidence of contamination was 
observed. The contaminated soils removed were disposed off-site. Post-excavation soil samples were 
collected from the bottom and sidewalls of the excavations to confirm the soil removals. of the 
contaminated soils. The analytical results indicated that tetrachloroethene (PCE) was present in sample 
06-PE-005 at 520 mg/Kg exceeding the NJ Soil Cleanup Criteria (SCC). Lead was detected in five (5) 
samples and antimony in one (1) sample from AOC-G exceeding the SCC.  

Supplemental Remedial Investigation Activities 

To comply with NJDEP requirements, DRESDNER ROBIN conducted a groundwater investigation in the 
vicinity of AOC-B1, the former 8,000-Gal Diesel UST and Piping System (Figure 3 of RAW). The 
investigation included collection of a groundwater screening sample from a temporary well, followed by 
the installation of a permanent well (MW-1) and collection of two (2) groundwater samples (plus quality 
control samples) using the low flow purging and sampling method.  The samples were submitted to a 
NJ-Certified lab for analysis of VO+TICS and SVO+TICS in accordance with NJDEPs analytical 
requirements for diesel fuel discharge areas.    
 
The results of the initial and confirmation groundwater samples collected from monitoring well MW-4 
indicated that volatile and semi-volatile organic compounds were not present at concentrations 
exceeding the GWQC. The details and results of the groundwater remedial investigation for AOC-B1 
were reported to NJDEP in a Groundwater Remedial Investigation Letter Report, prepared by 
DRESDNER ROBIN, dated March 4, 2009.  Based upon the recommendations of the RI Letter Report 
recommended, in a February 1, 2010 correspondence, NJDEP approved the March 2009 RI Letter 
Report and granted a No Further Action for groundwater at the Site.   
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C.2      Site Reconnaissance Reports 
In response to proposed redevelopment of the Site for residential usage, USEPA’s Brownfield’s 
Coordinator initiated a Removal Site Evaluation for the property in June 2000.  The site evaluation 
included the collection and analysis of soil samples from the courtyard and parking lot areas to confirm 
the presence of lead contamination. During the site evaluation, USTs containing waste oil and numerous 
drums were identified within the two buildings.   The soil samples analyzed were reported to contain 
lead concentrations up to 7,900 parts per million (ppm). Upon authorization of CERCLA funding, 
removal activities were initiated by EPA on June 29, 2000.  The removal actions included: 1) 
Excavation/off-site disposal of surface soils (<2 feet) with lead contamination exceeding 400 ppm; 2) 
removal and disposal of stored drums and their contents; and 3) the excavation and off-site disposal of 
USTs and their contents. The EPA removal actions were completed on September 22, 2010. EPA 
documentation of the activities stated that no further removal actions were anticipated for the Site.      

 
C.3      Project Definition 

The Site is planned for redevelopment as Cooper Grant Homes Phase II, which will consist of ten (10) 
residential townhomes, parking areas, access roadways, and a public park area. The results of 
site/remedial investigation activities indicate that contaminants are present in soil within the 
redevelopment areas that exceed the NJ Residential Direct Contract Soil Remediation Standards 
(RDCSRS).  The contaminants of concern that were identified are: 1) site-wide metals and PAHS 
associated with historic fill materials; 2) tetrachloroethene (PCE) in a former Trench/Floor Drain/Piping 
Area (AOC-G) south of Building #1; and 3) possibly TPH and related contamination associated with 
No.2 Fuel Oil Tank excavation area (AOC-B2). The distribution of the contamination is shown on 
Figure 9 of the RAW.  
 
Based upon the recommendations of the RI/RAR and pursuant to N.J.A.C. 7:26E-4.3, the following 
sampling will be required prior to the start of construction activities:  
 

1) Delineation sampling and/or post-excavation sampling for PCE in the vicinity 
    of AOC-G;  

2) Characterization/delineation sampling for possible TPH-impacted soil beneath 
    AOC-B2 and/or post-excavation sampling.  

 
The above sampling may be limited to post-excavation sampling if the Contractor elects to conduct a 
single-phase remediation (i.e., complete the remediation in one-mobilization).   
In support of the redevelopment activities, the selected remedial strategy is as follows: 1) residential 
parcels - excavation of all historic fill materials (down to 12 feet) and replacement with clean fill 
materials; and 2) ROW/public areas- excavation of surface soils (approximately 1-foot) and placement 
of 2-feet of clean cap materials.  The following sampling activities will be required for this strategy: 
 

1) In-situ waste classification sampling prior to excavation of historic fill   
     materials on the residential parcels; 

2) In-situ waste classification prior to placement of engineering cap materials   
within the ROW/public use areas.  
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In-situ soil sampling was proposed in lieu of stockpile sampling due to the limited area that will be 
available for stockpiling at the Site during the construction activities. The waste characterization 
sampling will be necessary to determine the classification of the soil for transportation purposes (i.e., 
hazardous or non-hazardous) and to develop a soil profile for use by the disposal facility to determine 
the acceptability of the soil.    
 
For development of this SAMP, the sampling protocols for historic fill materials as required by Clean 
Earth at their Philadelphia PA Disposal Facility were used. Actual sampling protocols used by the 
Contractor for waste characterization sampling may differ somewhat from those detailed in this SAMP 
and will be based upon the requirements of the selected disposal facility as approved by the Resident 
Engineer.            
 
Based upon the No Further Action that was issued by NJDEP for groundwater the Site, groundwater 
sampling is not proposed in this SAMP. However, field data will be evaluated during the proposed 
remediation of AOC-G and AOC-B1 to determine if additional groundwater investigation is required to 
comply with the NJ Technical Requirement for Site Remediation.    
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D.0     Data Use Objectives 
 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, the data use objectives for the 
ABC Barrel Company Site Brownfield's SAMP are as follows: 
 

• Verifying the attainment of clean-up goals. Ascertain if additional remediation is 
 required. 

• Completion of contaminant delineations for historic AOCs and estimating areas 
 and volumes of soil for excavation and off-site disposal;  

• Confirm the removal of contaminated soil for AOCs by post-excavation sampling; 
• Characterizing soils for waste classification in support of excavation, transportation   

 and off-site disposal (AOCs and historic fill materials)    
  

 
D.1      Brownfields Site Investigation Reports 

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, upon completion of the ABC 
Barrel Company Site Brownfields project, a Site Investigation Report will be developed. The Site 
Investigation Report will be submitted as part of the Remedial Action Report prepared pursuant to 
N.J.A.C. 7:26E-6.7 following completion of the remedial activities as detailed in the RAW.   The Site 
Investigation Report will summarize the environmental condition of the property and recommend on ore 
more of the following: 

 
• Conduct additional sampling, if required. 
• Undertake additional remediation, if required  
• No additional actions are required. 

 
The Brownfields Site Investigation Report will present data to substantiate any of the aforementioned 
recommendations concerning the environmental condition of the property. As part of the selected 
remedial strategy as outlined in the RAW and approved by NJDEP, a Deed Notice will be filed with 
Camden County to function as administrative controls to address historic fill materials remaining at the 
site beneath the engineering cap.    
 
 

D.2     Quality of Data Needed for Environmental Data Measuring  
 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, the Brownfields environmental 
measurement data will be of sufficient quality to ensure that sampling results accurately characterize site 
conditions. To ensure that Brownfields site investigation results provide an accurate characterization of 
environmental conditions at the property, this Site-Specific Brownfields SAMP is based upon and has 
incorporated the following: 
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• A detailed evaluation of historic site information (presented in the RAW) 
• Selection of a sampling design that complies with NJDEP regulations    
• Selection and utilization of suitable geophysical, analytical and sampling  techniques 
• Use of proper sample collection and preservation techniques. 
• Collection and analysis of appropriate QA/QC samples. 
• Logically present and interpret of analytical and geophysical data (if applicable). 
• Definition of data usability criteria. 
 

The Brownfields site investigation data will consist of in-situ field analytical/screening methods to 
identify physical evidence of contamination which may indicate the presence of chemical constituents 
and fixed laboratory analysis of samples. In-situ field analytical screening techniques that are likely be 
employed include use of Photo Ionization Detectors (PIDs) and identification of direct physical 
evidence of contamination in the sample through visual and olfactory means (staining, odor, sheen, 
etc.). Use of field screening techniques such as mixing of suspect soil with water to identify a sheen or 
“floating product’ and other approved testing methods may be employed.  
 
The screening methods will be employed as a tool for identifying potential contaminants of concern 
and will generally be used as a means to ‘bias’ the samples collected for fixed laboratory analysis. This 
will help assure that the sample results are biased towards the high end of the contamination 
concentration which is a conservative approach. The number of in-situ samples selected for laboratory 
analysis for contaminant delineation or for confirmation of removal of soils will be dictated by the 
applicable requirements of NJ’s Technical Requirements for Site Remediation (the “Tech Regs”). For 
waste classification sampling, the frequency of samples collected for laboratory analysis (i.e., 1 sample 
peer 180 tons) will be as required by the selected receiving facility’s sampling protocol. In general, the 
disposal facility sampling requirements will meet the minimum NJDEP guidelines or the facility will 
have an approved variance from NJDEP.  

 
Samples submitted for laboratory analysis will utilize methodology that will assure that the specified 
U.S.EPA CLP quantitation levels will be achieved and that that quantitation levels will be below the 
applicable regulatory standards. Situations where this cannot be achieved due to the presence of gross 
contamination in the sample or from other causes will be addressed on case-by-case basis with the 
appropriate subject environmental regulatory agency(ies).  
 
Surface geophysical techniques may be used to identify the location of unexpected objects such as 
buried tanks, drums, or other anomalies should thereby be encountered during the sampling or remedial 
construction activities. Qualified geophysical firms will be employed as needed that may use 
techniques that include ground penetrating radar (GPR), magnetometry, electromagnetic conductivity 
(EM) and resistivity surveys.   
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D.3 Project Description 

 
This section of the Site-Specific Brownfields SAMP provides a detailed description of the work to be 
performed.  The description identifies the media to be sampled, whether field or fixed laboratories or in-
situ field analytical screening methods will be used, likely action levels, anticipated work schedules, 
required reports, and other appropriate information.  
 
As identified in Section C3 of the SAMP, the project description is discussed separately for 1) 
characterization/delineation sampling and post-excavation sampling for AOCs requiring further 
remedial investigation pursuant to N.J.A.C. 7:26E; and 2) waste-classification sampling for historic 
landfill materials requiring off-site disposal following remediation of the residential parcels at the Site.       
 
Characterization/Delineation Sampling and Post-Excavation Sampling  
Tetrachloroethene (PCE) impacted soil identified in a former Trench/Floor Drain/Piping Area of the Site 
(AOC-G) requires further horizontal and vertical delineation. PCE was detected in post-excavation 
sample 06-PE-005 from 0.0 to 0.5 feet at a concentration of 520 mg/Kg adjacent to the south side of 
Building No. 1 as shown on Figure 3 of the RAW. Once the existing sample locations are identified in 
the field based upon GPS survey coordinates, continuous soil samples will be collected by the contractor 
(using direct push or other appropriate methods) and screened using a PID meter to determine the 
maximum depth of impact of the chlorinated solvents.  The samples will also be inspected for physical 
evidence of contamination (visual and olfactory) to corroborate the PID readings. Samples will be 
collected from borings spaced 5 feet apart and discrete six-inch intervals (biased towards the greatest 
evidence of contamination) will be samples as necessary to vertically delineate the contamination.  
Samples will be submitted to a NJ-Certified fixed laboratory for analysis of PCE by Method 8260B.  
 
Characterization/delineation sampling of petroleum related contamination is required in the vicinity of 
the No. 2 Fuel Oil Tank excavation area (AOC-B2). Field screening methods as described above and 
fixed laboratory analysis will be used for this sampling. Samples will be collected along the centerline of 
the former excavation at a depth corresponding to 0-6” below the bottom of the former excavation. If 
necessary, the contamination will be delineated horizontally and vertically as described above based 
upon the field screening data collected.  
 
Following the delineation activities, the contractor will be required to excavate and remove the 
delineated contaminated soils and replace them with ‘clean’ certified fill materials compatible with the 
existing soils. To accomplish this, field screening methods will be used to excavate the contaminated 
soils and post excavation samples collected to confirm the contaminated soil removal. In general, 
NJDEP requirements for post-excavation sampling will be used that specify the collection of a minimum 
of one sample per 30 linear foot of sidewall and one sample per 900 feet bottom of bottom excavation 
area.   
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Waste Classification Sampling     
Historic Fill materials are present underlying the entire Site down to a depth of approximately twelve 
(12) feet below existing grade. Historic investigations at the Site have shown that these materials consist 
of a mix of natural materials with some miscellaneous debris and contain individual PAHs and metals at 
concentrations that exceed NJ Residential Soil Remediation Standards. Sampling protocols will be 
utilized as required by the selected receiving facility to document that the incoming soils meet their 
NJDEP facility permit requirements. However, based upon NJDEP standard guidance, use of field 
screening methods will be required to bias the soil samples collected towards the greatest evidence of 
contamination.  The soil samples collected will be submitted to a NJ Certified lab for analysis in 
accordance with the facilities approved analytical protocols which are expected to require collection of 
both discrete samples for NJ regulatory parameters and composite samples for EPA TCLP Extraction-
Hazardous Waste Toxicity and RCRA Parameters.  The receiving facility will evaluate all sampling data 
submitted for compliance with their standards/action levels before accepting the regulated waste. 
 
Details of the field sampling and removal activities will be recorded in a dedicated field notebook and 
photodocumented. Chain of Custody documentation procedures for all samples will be strictly followed 
in accordance with the laboratory protocol. The field and analytical data for the delineation and post-
excavation sampling will be summarized on field logs, field sampling summary tables, and analytical 
summary tables, and submitted with the Remedial Action Report of the remedial activities.  The results 
of waste classification samples as submitted to the receiving facility are not typically submitted with the 
RAR, however, copies of all documentation related to the waste disposal such as soil profiles, facility 
approvals, disposal tickets, and related documents, will be submitted with the RAR.       
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D.4  Project Time Line 
 

To ensure all sampling and analytical activities are performed in a correct and cost effective manner, it is 
beneficial to plot each phase of the site investigation effort.  As a result, the progress of any 
environmental monitoring project should always be tracked from its inception, through implementation.  
Therefore, in this section of the Site-Specific Brownfields SAMP, an overall project timetable that 
outlines the beginning and ending times for the project, as well as, specific activities and products within 
the project is presented below. Since the exact start-up date of the project is not known and will depend 
upon the award of contract and receipt of the selected contractor's schedule, a weekly schedule is  
provided  with no specific dates. Actual start and end dates of the project once determined, will be 
provided to NJEP/USEPA when available.    
 

 
Activities 

(Includes Products and/or Services) 

 
Dates (MM/DD/YY) 

 
Activity Start Date 

 
Activity End Date 

 
Approval of RAW/award of contract 

 
TBD 

 
TBD 

 
GPS Survey/Boring Stakeout/utility markouts 

 
Week 2 

 
Week 2 

 
Soil Characterization/Delineation Sampling 

 
Week 2 

 
Week 2 

 
Waste Classification Sampling 

 
Week 3 

 
Week 3 

 
Laboratory Analysis  

 
Week 4 

 
Week 5 

 
AOC Soil Excavation/Post-Ex Sampling 

 
Week 6 

 
Week 6 

 
AOC Soil Off-Site Disposal  

 
Week 8 

 
Week 8 

 
Remedial Excavation of Residential 
Parcels/Dewatering/ Off-site Disposal of Soil   

 
Weeks 9 

 
Week 12 

 
Excavation for Placement of Engineering Cap/ 

Off-site Disposal of Contaminated   

 
Week 13 

 
Week 13 

 
Site Restoration  

 
Week 14 

 
Week 15 

 
Draft Remedial Action Report  

 
Week 16 

 
Week 22 

 
Final Remedial Action Report  

 
Week 23 

 
Week  24 

 
Final Deed Notice (Public Use Areas) 

 
Week 24 

 
Week 26 
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E.0 Sampling and Analysis 
 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, the purpose of performing a 
Brownfields site investigation is to determine the presence and identity of contaminants, as well as, the 
extent to which they have become integrated into the surrounding environment. The objective of this 
effort will be to collect and analyze environmental samples which are representative of the media under 
investigation. The methods and equipment used for collecting environmental matrices of concern will 
vary with the associated physical and chemical properties of the media designated for sampling. 

 
To ensure sampling and analytical protocols are appropriate, it is necessary to describe the objectives 
and details comprising these activities. A s a result, the design of a proper sampling scheme, including 
protocols for collecting rinse blanks, trip blanks, duplicates, and background samples will be derived 
from an accepted guidance. As such, the U.S.EPA Superfund Program Representative Sampling 
Guidance, Volume 1: Soil 6 is included as attachments to this generic QAPP boilerplate. In addition, 
sampling and analysis protocols that are specifically applicable to NJ sites will be utilized, as specified 
in NJ's Field Sampling Procedures Manual, dated April 2006. These specific guides outline protocols 
for the collection of representative samples to ensure the accurate characterization of site conditions. 
Therefore, following these guides will assist in the design of a fitting sampling network which is 
thoroughly justified and documented in the corresponding Site-Specific Brownfields SAMP. 
 
 

E.1 Sampling Design 
 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, this section of the Site-Specific 
Brownfields SAMP describes the sampling network design for the investigation of the ABC Barrel 
Company Site.  The summary provides a rationale for the selection of sampling locations for each 
parameter/matrix to be sampled during the project. Field Quality Assurance Quality Control sample 
collection methods and procedures are also discussed which will confirm the accuracy of the field and 
analytical data. 
 
Soil Characterization/Delineation Sampling  
Horizontal and vertically delineation sampling for PCE for AOC-G (floor drain/trench piping) has been 
designed to satisfy the requirements of N.J.A.C. 7:26E:4.3 for remedial investigation of soils and to 
minimize the volume of contaminated soils that will have to be removed and disposed prior to the site 
redevelopment.  To accomplish this, a horizontal soil boring/sampling spacing of 5 feet has been 
selected.  The borings will be placed along perpendicular axis extending to the north, south, east, and 
west of initial boring 06-PE-005.  The borings will be extended horizontally outward until no physical 
evidence of contamination is observed and PCE concentrations in the samples do not exceed of the NJ 
Residential Soil Remediation Standard of 2 mg/Kg. More than one mobilization for sampling may be 
required to achieve the soil standards.   Vertical delineation will be achieved by collecting samples from 
each 2 foot interval starting from 0-6” that are biased towards the greatest evidence of contamination. A 
sample will be collected from the first interval that is ‘clean’ to confirm the vertical delineation 
including a sample below the groundwater table, if necessary. During the horizontal or vertical 
delineation, an interval may not be sampled if gross evidence of contamination is indicated, in which 
case the sampling will be collected from the next clean interval.             
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Soil characterization sampling for petroleum related constituents associated with AOC-B-1 (former 
1,000-No. 2 Fuel Oil UST) has been designed to satisfy the requirements of N.J.A.C. 7:26E:3.9 (Site 
Investigation – Area Specific Requirements) for USTs and Table 2-1 (Analytical Requirements for 
Petroleum Discharge Sites) of the ‘Tech Regs’. To comply with these requirements, four (4) soil 
samples will be collected at 0-6” below the bottom of the former UST along the centerline of the 
excavation. The samples will be analyzed for extractable petroleum hydrocarbons (EPH) and 
naphthalene and 2-methylnaphthalene, in accordance with NJDEP Guidance for No. 2 Fuel Oil USTs at 
residential sites as presented in “Protocol for Addressing Extractable Petroleum Hydrocarbons”, dated 
August 9, 2010. If the analytical results indicate that any constituent is found to exceed the NJ 
Residential Soil Remediation Standards, than a remedial investigation will be conducted as necessary 
pursuant to N.J.A.C. 7:26E-4.  
 
The locations of the proposed soil characterization and delineation sampling for AOC-G and AOC-B-2 
are shown on Figure 7 of the RAW. A Sampling Summary is provided in Table 2 of the RAW. 
 
Waste Classification Sampling  
Sampling protocols from Clean Earth of Philadelphia for historic fill materials have been used to 
complete this section of the RAW and to support preparation of bid specifications for the project. 
Although the remediation contractor has not yet been selected, he may elect to use a different facility. 
However, the sampling frequency and required analysis for different facilities accepting non-grossly 
contaminated historic fills should be similar as they must comply with NJDEP’s minimum requirements.  
 
In-situ waste classification has been selected for the project because of the limited space available at the 
Site for management of soil stockpiles. The frequency of waste classification samples was estimated by 
dividing the required number of characterization samples for each ton of waste [i.e., 1 grab sample per 
180 tons for EPH, semi-volatiles, and volatiles; and one 5-part composite sample per 900 tons for PCBs, 
metals, sulfur, TCLP (excluding volatiles) and RCRA Parameters] by the volume of historic fill 
materials to be excavated from each parcel.  
 
Considering the above sampling requirements, the following numbers of waste classification samples 
were estimated: Block 62 Lots 1-4: 8 samples each; Block 62 Lots 11-14: 12 samples each; Block 62 
Lots 38 & 40: 4 samples each; public areas (required for engineering cap placement): 9 samples total.  
To satisfy the above frequency of samples, a total of twenty-two (22) borings will be advanced on the 
residential parcels and four (4) samples will be collected in each boring (one sample form each 2 foot 
interval from 0 to 12 feet below existing grade). Nine shallow subsurface samples (0 to 1 feet) will be 
collected from the public use areas prior to the required excavation for placement of the engineering cap. 
surface samples.  The proposed boring/sampling locations were placed systematically within the area of 
the parcel/ROW being excavated.   
 
The locations of the proposed waste classification samples are shown in Figure 8 of the RAW and a 
sampling summary is provided as Table 3 of the RAW. 
 
 
 
 

E-2 



 

             
U.S. EPA REGION 2                   REVISION NO.           2                       

BROWNFIELDS SAMP PREPARATION TEMPLATE              REVISION DATE: May 2000 Final  

FORM F-1: METHOD AND SOP REFERENCE TABLE 
 

 
F-1.0 Standard Operating Procedures 

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, applicable and available Standard 
Operating Procedures (SOPs) will be incorporated into the overall data collection activities for the ABC 
Barrel Company Brownfields site investigation.  Based upon the scope of the proposed activities, the 
following SOPs are incorporated into the SAMP: 

 
• Sampling and analytical methodologies. 
• Field equipment selection and use. 
• Field equipment calibration and standardization. 
• Field equipment preventive maintenance. 
• QC procedures for intra-laboratory and intra-field activities. 
•     Data validation. 
•     Document control procedures. 

 
 

F-1.1 Sampling SOPs 
 

To ensure environmental sample collection efforts are representative of site conditions, accepted SOPs 
will be utilized to optimize the sampling activities. Sampling SOPs are typically proven protocols 
which may be varied or changed, as required, depending upon site conditions and/or equipment 
limitations imposed by the procedure. The sampling procedures which will be employed to collect 
environmental samples for the ABC Barrel Company site investigation are documented in this Site-
Specific Brownfields SAMP. 

 
To facilitate the selection of appropriate sample collection techniques, the sampling SOPs employed 
for this site-specific Brownfields investigation are derived from an accepted guide. As such, the 
U.S.EPA Compendia of Emergency Response Team (ERT) Sampling Procedures including Soil 
Sampling and Surface Geophysics Procedures 9, Surface Water and Sediment Sampling Procedures 
10, and Groundwater Sampling Procedures 11 are included as attachments to this SAMP. These media 
specific sampling protocols are the U.S.EPA’s accepted SOPs for collecting potentially contaminated 
environmental matrices of concern such as soil and water. Therefore, to optimize sample collection 
efforts, these protocols will be used in conjunction with the Superfund Program Representative 
Sampling Guidances. 
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F-1.2 SOP Reference Table 

 
 

ANALYTICAL METHOD REFERENCE 
(Include document title, method name/number, revision number, date) 

 
1a. USEPA 1999 Contract Laboratory Protocol Statement of Work for Organics Analysis, Multi-media, Multi-Concentration, OLM0 

4.2 Office of Emergency and Remedial Response, Washington DC.  

SOP is part of the QAPP.   

 
2a. USEPA 1999 Contract Laboratory Protocol Statement of Work for Inorganics Analysis, Multi-media, Multi-Concentration, ILM0 

4.0 Office of Emergency and Remedial Response, Washington DC.  

SOP is part of the QAPP.   

 
 3a. 4. U.S. Environmental Protection Agency Test Method 1311- Toxicity Characteristic Leaching Procedure,  
       Environmental Health & Safety Online, Rev. July 1992 (incorporated by reference). 
 
 4a. New Jersey Department of Environmental Protection, Extractable Petroleum Hydrocarbon Methodology,    Document # NJDEP 

EPH 10/08, August 2010, Rev 3. (Incorporated by reference) 

 
PROJECT ANALYTICAL SOPs 

(Include document title, date, revision number, and originator=s name) 

 
1b.  MiniRAE 2000 Portable VOC Monitor, Operation and Maintenance Manual, Rev. May 2005, PGM-7600 

(ATTACHMENT A) 

 
2b. 4c. New Jersey Department of Environmental Protection Site Remediation Program, Protocol For Addressing                                                                 

Extractable Petroleum Hydrocarbons , Version 5, August 9, 2010 (incorporated by reference) 

 
3b. New Jersey Department of Environmental Protection Site Remediation Program, Low-Flow Purging and Sampling Guidance, 

Dec. 2003 (incorporated by reference) 

 
4b. Field Soil Boring/Rock Coring Logging Procedures and Classification Systems, Dresdner Robin, Sept, 2003  (Attachment B) 

 
5b. Quality Assurance Manual for  Selected Laboratory- to be provided by the Contractor upon award of contract   

 
PROJECT SAMPLING SOPs 1 

(Include document title, date, revision number, and originator=s name) 

 
1c. U.S.EPA Compendia of Emergency Response Team (ERT) Sampling Procedures including Soil Sampling and Surface 

Geophysics Procedures 9, Surface Water and S ediment Sampling Procedures 10, and Groundwater Sampling Procedures 11. 
This SOP is part of the Generic Brownfields QAPP. 

 
2c.Samplers Guide to Contract Laboratory Program 9240-30, prepared by USEPA. Part of the Generic Brownfield QAPP. 

 
3c. NJDEP Field Sampling Procedures Manual, August 2005 (incorporated by reference) 

 

4c. USEPA Region 4- SOP Field Equipment Cleaning and Decontamination, SESDPROC-205-R1, Nov. 2007 

(ATTACHEMNT C) 

5c. USEPA Region 4- SOP Management of Investigation Derived Waste SESDPROC-202-R2, October 2010 

(ATTACHEMNT D) 

6c. USEPA Region 4- SOP Soil Sampling,  SESDPROC-300-R1, Nov. 2007 

(ATTACHEMNT E) 

7c. USEPA Region 4- SOP Field Sampling Quality Control  SESDPROC-011-R3, October 2010 

(ATTACHEMNT F) 

 
1 Project Sampling SOPs include sample collection, sample preservation, equipment decontamination, preventive maintenance, etc... 
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F-2.0 Sampling and Analytical Parameters  
 

 
 

Matrix 
(Sample 

Type)1 

 

 
Number of 

Samples2 

 

 
Sampling 
SOP3 

 

 
 
Parameter/Fraction 

 

Minimum 
Sample 

Volume4 

 

 
 

Sample Container5 

 

 
Sample 

Preservation 

 

 
Analytical 
Method6 

 

CLP 
Contractual 

Reporting Limit 

 

Technical 
Holding Time 

 

 
Soil 

 

 

 

46 

 

100 

 

 

 

33 

 

33 

 

 

 

 

105 

 

variable 

 

 

 

1a 

 

1a 

 

 

 

2a 

 

2a 

 

 

 

 

 

4a 

4a 

 

 

 

Target Compound List 

(TCL): Volatile 

Organics (VOCs) 

 
Acid Extractable 
Organics Base & 
Neutral Organics 

(BNAs) 

Pesticides/Aroclors 

(PCBs) Target 

Analyte List (TAL): 

 

Total Metals 
 

 
TPH/EPH 

 
 

Naphthalene & 2-
Methylnaphthalene 

 

 
 

4 oz. 
 

 
 
 

4 oz. 
 

 
 
 
 

4 oz. 
 

 
 
 

6 oz. 
 

 
 
 
 
 
 

6 oz 
 
 
 

4 oz. 
 
 
 

 

 
 

2 oz./4 oz. clear wide-mouth 
glass with Teflon lined septum. 

 
 
 

4 oz. amber wide-mouth glass 
with Teflon lined cap. 

 
 

 

8 oz. clear wide-mouth glass 
with Teflon lined cap. 

 
8 oz. clear wide-mouth glass 
with Teflon lined cap 
 
 
 
 
 
 

4 oz. amber wide-mouth glass 
w/silicone-lined cap 
 
4 oz. amber wide-mouth glass 
with Teflon lined cap. 
 

 

 
 
Cool to 4EC  

Cool to 4EC  

Cool to 4EC  

Cool to 4EC 

 

 

Cool to 4EC 

Cool to 4EC 

                      
 

 

 
 

OLM0 
4.2 

OLM0 
4.2 

ILM0 
4.0 

 
ILM0 

4.0 
 
 
 
 
 
 

NJDEP-
EPH 

10/08  
OLM0 

4.2 
OLM0 

4.2 
 

 

 
 

10 ug/kg 
 

 
 
Compound 
Specific 
(330-830 ug/kg) 
 
 
Compound 
Specific 
(1.7-170 ug/kg) 
 

Analyte Specific 
(0.2-5000 ug/L) 
 
 
 
 
 
 
10,000 ug/L  
(each carbon  
range) 
 
Compound 
Specific 
 
 
 

(extract/analyze) 
 
 

14 days 
 

 
 
 

7 days / 
40 days 

 
 

7 days/ 
40 days 

 
 

180 days; 
(28 days Hg) 

 
 
 
 
 
 

14 days/ 
40 days 

 
 

7 days; 
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F-2.0 Sampling and Analytical Parameters  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Matrix 
(Sample 

Type)1 

 

Number of 

Samples2 

 

Sampling 
SOP3 

 

 
Parameter/Fraction 

 

Minimum 
Sample 

Volume4 

 

 

Sample Container5 

 

Sample 
Preservation 

 

Analytical 
Method6 

 

CLP 
Contractual 

Reporting Limit 

 

Technical 
Holding Time 

 

 
 
 
 

Soil 

 

 

 

 

25 

 

 

 

25 

 

 

 

25 

 

 

25 

 

 

 

 

 

 

 

 

3a 

 

 

 

3a 

 

 

 

3a 

 

 

3a 

 

 

 

TCLP Parameters  

(TCLP): 

Volatile 

Organics (VOCs) 

 

Semivolatile 

Organics 

 
 
 

Mercury/Metals 

 
RCRA 

Characteristics/ 
Flashpoint, 
Corrosivity 

 
 
 
 

 

 
 
 
 
 

200 g 
 

 
 
 

 
500 g 

 

 
 
 
 
 
 

500 g 
 
 
 
 

500 g 
 

 
 
 
 
 
 
. 

 
 
 

 
 
 

16 oz. clear wide-mouth 
glass with Teflon lined cap. 
 
 
 
 
16 oz. clear wide-mouth 
glass with Teflon lined cap. 

 

 
 
 

16 oz. clear wide-mouth 
glass with Teflon lined cap. 
. 
 

16 oz. clear wide-mouth 
glass with Teflon lined cap. 
 
 

 

 

 
 
 
 
 

Cool to 4EC  

 

Cool to 4EC 
 
 
 
 
 
 
Cool to 4EC  

 

Cool to 4EC  

 

 

 
 
 
 
 
EPA- 1311 

 
 
 
 
 
 

EPA- 1311 
 
 
 
 
 
 

EPA- 1311 
 
 
 
 
 

EPA- 1311 

 

 
 
 
 

 
Compound 

Specific 

 
 
 
 

Compound 
Specific 

 
 
 
 

Compound 
Specific 

 
 

NA 
 
 

 

 

(Extract/Analyze) 

 
 
 
 
 

14 days 
 

 
 
 

14 days 
/40 days 

 
 
 
 
 

28days; 
/180 days 

 
 

 

NA 
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FORM F-2 (CONTINUED): SAMPLING AND ANALYTICAL METHODS REQUIREMENTS 

F-2.0 Sampling and Analytical Parameters  
 

 
 

 

Matrix 
(Sample 
Type)1 

 

Number of 
Samples2 

 

 
Sampling 
SOP3 Parameter/Fraction

 

Minimum 
Sample Volume4 

 

 
 

Sample Container5 

 

 
 

Sample Preservation 

 

 
Analytical 

Method6 

 

CLP Contractual 
Reporting Limit 

 

Technical 
Holding Time 

 

Aqueous 
(ground-
water) 

 
 
 
      0-4 
 
 
 
 
      0-4 
 
 
 
 
 
        0 
 
 
 
 
 
 
        0 
 
 

        0 

 

 

 

1a 

 

 

1a 

 

 

 

2a 

 
 
 
 
 
 

2a 
 
 

2a 

 

Target Compound 

List (TCL): Volatile 

Organics (VOCs) 

Acid Extractable 
Organics Base & 
Neutral Organics 

(BNAs) 

Pesticides/Aroclors 

(PCBs) Target 

Analyte List (TAL): 

Total Metals 

Cyanide 

 

 
 
 

80 ml 
 
 

 
 

2 Liters 
 

 
 
 
 
 

2 Liters 
 

 
 
 
 
 
 
 
 

1 Liters 
 

 
1 Liters 

 
 

 

40 ml VOC vial with 
Teflon lined septum. 

 

 
 

1 Liter amber glass 
with Teflon lined cap. 

 
 

 
1 Liter amber glass 

with Teflon lined cap. 
 
 
 
 
 
 

 
1 Liter HDPE bottle 

with Teflon lined cap. 
 

1 Liter HDPE bottle 
with Teflon lined cap. 

 

 
 
 
1:1 HCl to pH<2; Cool 

to 4EC;
25 mg Ascorbic Acid7

Cool to 4EC;

80 mg Na2S2O3

(sodium thiosulfate)8

Cool to 4EC

1N HNO3 to pH<2; 
Cool to 4EC

NaOH to pH>12; Cool 
to 4EC;

25 mg Ascorbic Acid8

 

 
 
 

OLM0 
4.2 

 

 
 

OLM0 
4.2 

 
 

 
OLM0 

4.2 
 
 

 
 
 
 

ILM0 
4.0 

 
ILM0 

4.0 

 

 
 
 

10 ug/L 
 
 
 

 
Compound 

Specific 
(10 - 25 ug/L) 

 

 
Compound 

Specific 
(0.05-5.0 ug/L) 

 

 
 
 
 

Analyte Specific 
(0.2-5000 ug/L) 

 
 

10 ug/L 

 

 
 
 

14 days 
 
 

 
 

7 days extract; 
40 days 
analyze 

 
 

7 days extract; 
40 days 
analyze 

 
 
 
 
 

180 days 
(28 days Hg) 

 
 

14 days9 
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FORM G: PREVENTIVE MAINTENANCE - FIELD EQUIPMENT 
 
 
G.0   Preventative Maintenance - Field Equipment 

 
The purpose of this section is to delineate the SOPs/methods which will be utilized to ensure that all 
field equipment will function in an optimum manner. This summary references all pertinent 
SOPs/methods for performing these activities. Also, include a brief description of each specified 
procedure along with the frequency of application for employing these methods.  

 
The field photoionization detection meter (PID) is to be utilized for soil screening during sampling and 
excavation activities. The PID will be provided by an equipment vendor who will perform initial   
calibrations and maintenance prior to delivery of the equipment to the site. The vendor’s will provide 
upon request a record of the PID maintenance and calibration with the instrument to document the 
maintenance/calibration procedure. In addition, the environmental inspector will perform daily 
calibrations while in receipt of the instrument, typically in the morning prior to use, as well as routine 
maintenance based upon the operating efficiency of the unit in the field.  The calibrations will utilize 
the calibration gas as supplied by the vendor.  The operation, calibration, and routine maintenance of 
the PID are to follow the manufacturer’s recommended procedures as provided in SOP Reference #1b 
in Attachment A of the SAMP. A record of the daily field calibrations and routine maintenance will to 
be kept in the dedicated project field notebook.  

 
When the instrument is in need of repair, the vendor will be contacted to pick up the instrument and 
provide a replacement instrument that has been calibrated and maintained. Because the vendor is likely 
to have on hand an adequate supply of PIDs, problems with obtaining spare parts or any significant 
instrument repair issues should be minimized.  

 
  

 
 
 

G-1 
 

 
Instrument 

 
Activity 

 
Frequency 

 
 SOP Reference1 

 
Portable Photoionization Detector (PID) 

 
Soil Screening for VOCs 

 

Daily or as needed 

 

1b 
    

    

 
 

 
 

 
 

 
 

    

 
 

 
 

 
 

 
 

 
1 Insert the appropriate reference number/letter from Form F-1, Method and SOP Reference 

Table. 
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FORM H: CALIBRATION AND CORRECTIVE ACTION - FIELD EQUIPMENT 
 

H.0   Calibration and Corrective Action - Field Equipment 
 
The purpose of this section is to delineate the SOPs/methods which will be used to ensure that all field 
equipment calibration and corrective actions will be performed in a proper manner.  This summary 
references the pertinent SOPs/methods for performing these activities.  It should also include a brief 
description of each specified procedure along with the frequency of application for employing these 
methods. In conjunction, it is essential that these activities should always be recorded in a log book. 
 
Performing instrument calibration is a necessary function which ensures the accuracy and precision of 
field testing equipment. Subsequently, the following procedures should always be implemented when 
calibrating field instrumentation: 

• Reference the applicable SOP or provide a written description of the calibration procedure(s) used 

for each field measurement system. 
• List the frequency planned for re-calibration and/or the criteria, including acceptance limits, utilized 

to dictate the frequency of re-libration. 
• List the calibration standards to be used and their source(s), including traceability procedures. 
 
Corrective actions are the processes for rectifying a field measurement system which is not operating 
within specified control limits. These techniques which facilitate the collection of representative field 
measurement data should always include the following information: 

• The pre-determined limits for data acceptability beyond which corrective action is required. 
• Procedures for corrective actions. 
• Identity the individuals responsible for initiating and approving the implementation of corrective 

actions for each measurement system. 
 
Therefore, in this section of the Site-Specific Brownfields SAMP, identify all tools, gauges, and 
equipment for field screening data collection efforts which require calibration to operate within 
specified limits. Reference all calibration procedures using certified equipment and standards with 
recognized performance criteria.  In addition, specify the procedures for maintaining calibration and 
corrective action records. 
 
 
 

 
 

 
 

Instrument 

 
 

Activity 

 
 

Frequency 

 
Acceptance 

Criteria 

 
Corrective Action 

 
SOP 

Reference1 

 
Photoionization 

Meter 

 
Calibrate with 
standard gas 

 
Daily or 

as needed 

 
Reading equal to  

Standard 

concentration 

 
Adjust span knob until reading 
equals standard 

 
1b 

Photoionization 

Meter 

 
Zero meter Daily or   

as needed  
 

 
Reading equal to zero after 
checking 
standard gas 

 
Adjust zero control knob until 
reading equals zero 

 
1b 

      
 

1 Insert the appropriate reference number/letter from Form F-1, Method and SOP Reference Table. 
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FORM I: PREVENTIVE MAINTENANCE - LABORATORY EQUIPMENT 
 
 
I.0   Preventive Maintenance - Laboratory Equipment 
 

The purpose of this section is to delineate the SOPs/methods used to ensure the optimum performance 
of laboratory equipment. It is essential that the frequency and application of these methods be 
appropriately recorded in a log book. In conjunction, it is advantageous to provide a schedule of all 
the routine preventive maintenance tasks which will be performed to minimize laboratory instrument 
downtime.  It is customary that these SOPs/methods note and address all critical spare parts that 
shouldbe on hand to minimize instrument downtime. 

 
All laboratory equipment should be maintained in accordance with each respective instrument 
manufacturer’s operating instructions with all maintenance activities recorded in a log book. Each 
equipment log book should remain with instrument except when it is sent out for repairs.  This 
equipment log book is useful in tracking records of usage, maintenance, and repairs. 

 
Therefore, in this section of the Site-Specific Brownfields SAMP (when applicable), identify the 
laboratory equipment and/or systems requiring periodic preventive maintenance.  Cite references on 
how periodic preventive and corrective maintenance of equipment shall be performed to ensure 
availability and satisfactory performance.  Likewise, specify how the availability of critical spare parts 
which are identified in the instrument manufacturer’s operating instructions and/or SOPs will be 
assured and maintained. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I-1 
 
 
 

 
Instrument 

 
Activity 

 
Frequency 

 
SOP Reference1 

 
To be provided by the selected contractor’s  
laboratory 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
1 Insert the appropriate reference number/letter from Form F-1, Method and SOP 

Reference Table. 
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FORM J: CALIBRATION & CORRECTIVE ACTION - LABORATORY EQUIPMENT 
 
 

J.0   Calibration and Corrective Action - Laboratory Equipment 
 
The purpose of this section of the SAMP is to delineate the analytical techniques that will ensure the 
laboratory instrumentation employed will accurately and precisely quantitate the target analytes of 
concern. 
 
The analytical laboratory selected by the contractor will provide this information for all target the 
compound list parameters such that the data objectives of this SAMP are supported.  The protocol will 
follow the USEPA-Contract Laboratory Protocol OLMO 4.1 for inorganic analytes and the USEPA-
Contract Laboratory Protocol OLMO 4.2 for organic analytes. Additionally, the selected analytical 
laboratory will be required to submit and follow their approved Quality Assurance Manual, including 
calibration corrective action procedures for the laboratory equipment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

J-1
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FORM K: SAMPLE HANDLING AND CHAIN OF CUSTODY REQUIREMENTS 
 
 

K.0  Sample Documentation and Handling 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, an essential element of any 
Brownfields sampling/analytical scheme is to maintain sample integrity from collection to data 
reporting. This involves tracing the possession and handling of samples from the time of collection 
through analysis and final disposition. The documentation used to track a sample’s history is referred 
to as the “chain-of-custody.” To facilitate sample chain-of-custody efforts, it is essential to record all 
inspections, investigations, and photographs which are taken, as well as, perform a thorough review of 
all notes before leaving the site. 

 
To promote the management of sample integrity, it is important that all parties involved understand that 
a sample is considered to be under a person’s custody if; (a) it is in a person’s physical possession, (b) 
in view of that person after he/she has taken possession, (c) secured by that person so that no one can 
tamper with the sample, or (d) secured by that person in an area which is restricted to authorized 
personnel. A person who has samples under their custody must always comply with these procedures 
in order to assure sample integrity. 

   
K.1  Sample Documentation 

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, all sample documents should 
always be legibly written in ink. Any corrections or revisions to sample documentation shall be made 
by lining through the original entry and initialing any changes. To elaborate on these requirements, the 
following sub-sections are provided to outline sample documentation procedures which should be 
employed when conducting a Brownfields investigation. 
 

K.1.1  Field Logbook 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, the field logbook is a descriptive 
notebook detailing site activities and observations so that an accurate and factual account of field 
procedures may be reconstructed. All entries should be signed by the individuals who are making 
them. Nonetheless, all field logbook entries should always document the following specific 
information: 

 
• Site name and project number. 
• Contractor name and address. 
• Names of personnel on site. 
• Dates and times of all entries. 
• Descriptions of all site activities, including site entry and exit times. 
• Noteworthy events and discussions. 
• Weather conditions. 
• Site observations. 
• Identification and description of samples and locations. 
• Subcontractor information and names of on-site personnel. 
 
 

K-1 
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FORM K (CONTINUED): SAMPLE HANDLING AND CHAIN OF CUSTODY REQUIREMENTS 

 
 
• Dates and times of sample collections and chain of custody information. 
• Records of photographs. 
• Site sketches. 

•  All relevant and appropriate information delineated in field data sheets and sample labels. 

 
 

K.1.2 Field Data Sheets and Sample Labels 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, field data sheets, along with 
corresponding sample labels, are routinely used to identify samples and document field sampling 
conditions and activities. Field data sheets should be completed at the time of sample collection and 
should always include the following information: 

 
• Site name. 
• Contractor name and address. 
• Samplers name. 
• Sample location and sample identification number. 
• Date and time the sample was collected. 
• Type of sample collected. 
• Brief description of the site. 
• Weather conditions. 
• Analyses to be performed. 
• Sample container, preservation, and storage information. 

 
Sample labels are always to be securely affixed to the sample container. They must always clearly 
identify the particular sample, and delineate the following information: 

 
• Site name and designated project number. 
• Sample identification number. 
• Date and time the sample was collected. 
• Sample preservation method. 
• Sample pH. 
• Analysis requested. 
• Sampling location. 
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FORM K (CONTINUED): SAMPLE HANDLING AND CHAIN OF CUSTODY REQUIREMENTS 

 
K.1.3 Chain of Custody Record 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, a chain-of-custody record must 
always be maintained from the time of sample collection until final deposition. Every transfer of 
custody will be noted and signed for with a copy of the record being kept for each individual which 
endorsed it. It is integral that the chain-of-custody record should always include the following 
information: 

 
• Contractor name and address. 
• Sample identification number. 
• Sample location. 
• Sample collection date and time. 
• Sample information (matrix type, number of bottles collected, container type, etc). 
• Names and signatures of samplers. 
• Signatures of all individuals who have had custody of the samples. 

 
 

K.1.4 Custody Seals 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, custody seals are used to 
demonstrate that a sample container has not been opened or tampered with. The individual who has 
sample custody shall always sign, date, and affix the custody seal to the sample container in such a 
manner that it cannot be opened unless it is broken. When samples are not under direct control of the 
individual currently responsible for them, they will be stored in a locked container which is also to be 
affixed with a custody seal. 

 
K.2  Sample Handling and Shipment 

           

It is customary for field sampling personnel to always transport environmental samples directly to the 
laboratory within 24 hours of sample collection. To assist in these efforts, field sampling personnel 
will either utilize an overnight delivery service within 24 hours of sample collection or will transport 
them to the laboratory directory. 

 
When preparing sample containers for shipment they must always be securely closed with a custody 
seal affixed to each cap. All sample containers will be labeled as described above. Subsequently, they 
are to be placed in an appropriate transport container and packed with an absorbent material such as 
vermiculite. All sample containers will be packed with ice to maintain a temperature of 4°C. All 
sample documentation will then be affixed to the underside of each transport container lid. T he 
transport container lid will then be closed and affixed with a custody seal accordingly. 
 
Regulations for packaging, marking/labeling, and shipping hazardous materials and wastes are issued 
by the U.S. Department of Transportation (U.S. DOT). Air carriers which transport hazardous 
materials, such as Federal Express, may also require compliance with the current edition of the 
International Air Transport Association (IATA) Dangerous Goods Regulations.  

K - 3  
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FORM K (CONTINUED): SAMPLE HANDLING AND CHAIN OF CUSTODY REQUIREMENTS 

 
The IATA protocol details the procedures for the shipment and transportation of hazardous materials 
by a common air carrier. All current IATA regulations will be followed to ensure compliance with 
U.S. DOT protocol. 
 
 

K.3  Sample Handling and Chain of Custody Requirements 
 

All samples collected as part of this SAMP will be collected in the appropriate laboratory supplied 
containers. The containers will comply with the USEPA Specification and Guidance for Contaminant-
Free Sample Containers, OSWER Directive #92405.05A, EPA 540/R-93/051. The sample containers 
will be appropriately labeled, identified on the Chain of Custody and placed in a cooler with ice packs. 
Subsequently, at the end of the field work for that day, the samples will be shipped via overnight mail 
or delivered to the selected analytical laboratory accompanied by the completed Chain-of-Custody. 
Examples of Chain-of-Custody forms, labels, and custody seals will be provided by the selected 
laboratory after their selection. 
 
All samples will be assigned unique sample numbers in the following manner: 

• Site Identification (S = Scolite, I = IDA) 

• Boring Number: 1,2,3,… 

• Sample Interval: e.g. 0-0.5’ 
 

Soil samples to be field screened will be obtained according to the appropriate SOP, such as: 
 

• Subsurface Sampling With A Split Spoon (3c). 

• Soil Sampling With A Hand Augur (2c). 
 
All samples will be placed in a resealable plastic bag. All samples will be labeled with the sampling 
date, the sample location and sample interval, and the collection method. All information regarding 
samples will be logged in the field notes. At each sampling location, the bags will be temporarily stored 
in a specified area for field screening. The bags from a boring will be field screened with the PID after 
all samples have been collected from that boring. The PID readings will be accomplished according to 
SOPs 1b and 3b. Once all the field readings have been taken, the unused soil samples will be emptied 
into the boring hole. All empty sampling bags will be disposed of as non-hazardous waste. 
 
A sufficient amount of soil will be collected for each of the analytical parameters to be determined 
twice by the specified analytical methods according to the specified protocol. This will ensure that a re-
analysis can be performed if necessary. Samples destined for organic compound analysis will be placed 
in glass jars to prevent the plasticizers and other organic compounds found in plastics from 
contaminating the samples. 
 
Appropriate preservation by cold temperature storage at 4˚C will be utilized to ensure that the analytical 
parameters are not affected by the time the sample reaches the analytical laboratory. Samples will be 
analyzed prior to the applicable holding time each analytical parameter. 
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All sample handling in the field and transportation will conform to the sample custody procedures. 
Field custody procedures include proper sample labeling, chain-of-custody forms, and packaging and 
shipping procedures. Sample labels will be attached to all sampling bottles before each sampling day’s 
effort to ensure that proper sample identification is maintained. As noted earlier, each label will identify 
the sampling site and sample location. 
 
Each sample cooler will be lined with two plastic bags of 6 mil thickness. Styrofoam, bubble wrap or 
empty plastic bottles will be used to fill up empty space in each cooler and prevent breakage of 
containers during handling and transport. Ice packs, ice in bottles, or ice will be placed in between the 
plastic lining bags to accomplish sample preservation. 

 
After each sample is packaged and labeled, the following information will be recorded on the chain-of-
custody form: 
 

1. Site name and address 
2. Sampler(s)’ name(s) and signature(s) 
3. Names and signatures of the persons involved in the chain of possession of the samples 
4. Sample number 
5. Number of containers 
6. Sample location 
7. Date and time of collection 
8. Type of sample, sample matrix (soil) and analysis requested 
9. Any pertinent field data collected (PID reading) 
 

The sampler will: 
 

• Sign and date the “Relinquished” space, 

• Remove one copy of the chain-of-custody form, 

• Seal the remaining copies of the form in a resealable plastic bag, and, 

• Tape the bag containing the chain-of-custody form to the underside of the sample cooler lid. 
 

When the sample cooler is filled with sample containers and the chain-of-custody form has been filled 
out fully and affixed to the underside of the lid, the 6 mil plastic bags will be sealed around the samples 
by twisting the top and securely taping each bag closed to prevent leaking. A sample custody seal will 
be placed around the outer bag which will include the signature of the project manager or his/her 
designee, and the date and time. 

            
The sample cooler itself will be sealed with tape prior to shipment to the laboratory. Custody seals will 
be placed spanning the cooler lid and cooler base in such a manner to make unauthorized tampering 
visible during transport, but especially at the laboratory. These seals will include the signature of the 
project manager or his designee and the date and time. Further details for the above procedures are 
given in SOPs 6c, 7c, and 8c (see SOP Reference Table F-1.2). 
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FORM L: ANALYTICAL PRECISION AND ACCURACY 
 
 
L.0 Analytical Data Quality Requirements and Assessments   
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, an important aspect in the 
Brownfields project planning process is to define what levels of data are required. T hese data quality 
requirements are to be based on a common understanding of its intended use, the complexity of the 
measurement process, and the availability of resources. Once data quality requirements are clearly 
determined, QC protocols are to be defined for measuring whether these environmental monitoring 
acceptance/performance criteria are being met. 

 
L.1 Data Acceptance/Performance Criteria 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, when conducting a Brownfields 
site investigation, it is essential to collect data which are of sufficient quantity and quality to support 
accurate decision making. The most effective way to accomplish these objectives is to determine the 
type, quantity, and quality of environmental measurement data which are necessary to achieve 
monitoring goals prior to the commencement of sampling. To assure the level of detail is 
commensurate with the objectives of a Brownfields site investigation, a common sense “systematic 
planning” approach should be followed. This process is useful in promoting the development of 
“acceptance and/or performance criteria” for gauging the collection, evaluation, and use of 
environmental measurement data. 

 
Data “acceptance and/or performance criteria” are prerequisites established to specify the quality of 
Brownfields site investigation environmental monitoring results required to support decisions. Data 
acceptance/performance criteria are predicated in accordance with the anticipated end uses of the 
information which are to be collected. The establishment of data acceptance/performance criteria are 
applicable to all phases and aspects of the remediation process including site investigation, design, 
construction, and clean up operations. It is important to note that the level of detail and quality needed 
will often vary with the intended use of the data. Consequently, in most instances QA/QC activities 
involving precision and accuracy determinations are relied upon to assess acceptance/performance 
criteria. 

 
L.2 Analytical Precision 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, analytical precision 
measurements are typically determined when performing instrumental analyses to assess the errors 
associated with analyte interferences, sample heterogeneity, and poor laboratory practices.  They are 
commonly undertaken by incorporating matrix spike, matrix spike duplicate, and/or matrix duplicate 
quality control sample analyses into the analytical scheme. Precision measures are often best expressed 
by calculating the Relative Percent Difference (RPD) between a sample and its duplicate determination. 
The Relative Percent Difference (RPD) between the two results will be calculated as follows and used 
as an indication of the precision of the analyses performed: 
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 RPD= [S – D] x 100   S= Sample 
                    (S + D/2   D=Duplicate 
          { }= Indicates absolute value of the difference to  
                  Express RPD as a positive value  

 
L.3   Analytical Accuracy 
 

Analytical accuracy determinations are typically undertaken when performing instrumental analyses to 
assess the proficiency of the measurement process. They are commonly undertaken by incorporating 
calibration verification, method blank, calibration blank, method control, surrogate spike, and/or matrix 
spike quality control sample analyses into the analytical scheme. Accuracy measures are often best 
expressed by calculating the Percent Recovery (%R) between true and found values as follows: 

 

 
% R = A/B x 100                     A = found analyte concentration determined experimentally. 

 B = true analyte concentration. 
 

 
L.4   Analytical Precision and Accuracy Requirements 

 
This section delineates the analytical techniques for ensuring the laboratory equipment employed will 
accurately and precisely quantitate each target analyte of concern. Therefore, the selected analytical 
laboratory will provide this information for all the target compound list of parameters such that the data 
objectives of this SAMP are supported. The protocol will follow the USEPA – Contract Laboratory 

Protocol OLMO 4.1 for inorganic analytes and the USEPA - Contract Laboratory Protocol OLMO 4.2 

for organic analytes. Also, the selected analytical laboratory will be required to submit and follow their 
approved Quality Assurance Manual and laboratory SOPs for all analytical procedures employed by the 
laboratory, especially with regards to obtaining the proper analytical precision and accuracy. These 
documents will identify the analytical methods and equipment required, including sub-sampling or 
extraction methods, laboratory decontamination procedures and materials, waste disposal requirements 
(if any), and specific performance requirements (quantitation levels, precision limits, accuracy limits, 
etc.) for each method. These requirements are summarized in the following sub-sections of this SAMP 
for all fixed laboratory confirmatory and in-situ field screening analyses which will be undertaken in 
this site-specific Brownfields investigation. 
 

L.4.1  Fixed Laboratory Precision and Accuracy Requirements 
 
The analytical precision and accuracy protocols will be conducted in accordance with the appropriate 
USEPA CLP SOW.  The USEPA Contract Laboratory Program Statement of Work for Organics 
Analysis, Multi-Media, Multi-Concentration OLM0 4.2 or latest revision will be used for TCL 
determinations. The USEPA Contract Laboratory Program Statement of Work for Inorganics 
Analysis, Multi-Media, Multi-Concentration ILM0 4.0 or latest revision will be used for TAL 
determinations. Also, the SOPs of the selected analytical laboratory will specify the precision and 
accuracy protocols that will be followed within the use of the USEPA documents mentioned above. 
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L.4.2 In-situ Field Analytical Precision and Accuracy Requirements 
 

The precision and accuracy of the portable PID will be ensured in conformance with SOPs 1b and 3c 
(see reference Table F.1.2). 
 
These SOPs include the following QA/QC protocols: 

 

• Field screening procedures – SOP-36: sector 6.26 of NJ Field Sampling Procedures Manual. 

• Sample documentation (recording sample collection location, time and date, and associated 
field measurements, etc.). 

• Field analytical screening documentation (providing raw data, calculations, and final results 
for the field screening analysis of all environmental and accompanying QC samples). 

• Method calibration (requiring the initial and continuing calibration of all field analytical 
instrumentation according to the instrument manufacturer’s operating instructions). 

 
Please refer to the SOPs for further detail 
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M.0    Data Measurement Quality Objectives 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, when conducting a Brownfields 
site investigation, all measurements should be made so that results are reflective of the environmental 
media and conditions being measured. To assess if environmental monitoring measurements are of an 
appropriate quality, “acceptance and/or performance criteria” are typically established. 
Acceptance/performance criteria are commonly assessed by evaluating thePrecision, Accuracy, 
Representativeness, Completeness, and Comparability (PARCC) of pertinent QA/QC 
options specified for sampling and analytical activities. 

 
• Precision; a measure of the reproducibility of analyses under a given set or conditions. 
• Accuracy; a measure of the bias that exists in a measurement system. 
• Representativeness; the degree sampling data accurately and precisely depict  selected haracteristics. 
• Completeness; the measure of the amount of valid data obtained from a measurement system 

compared to the amount that was expected to be obtained under “normal” conditions. 
• Comparability; the degree of confidence with which one data set can be compared to another. 

 
 

M.1    Sample Collection Precision 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate,sample collection precision is 
customarily assessed by collecting field duplicate samples. Field duplicate samples are used to 
evaluate errors associated with sample heterogeneity, sampling methodology and analytical procedures. 
T he analytical results from these samples are important because they provide data to evaluate overall 
measurement precision. 

 
 

M.2    Sample Collection Accuracy 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, to assess sample accuracy, field 
QC samples such as rinsate, trip, and/or field blanks, are typically incorporated into the sampling 
scheme. The data acquired from the analysis of blanks are useful in their ability to evaluate errors 
which can arise from cross-contamination. The occurrence of cross- contamination can result from the 
improper handling of samples by field and/or lab personnel, improper decontamination procedures, 
improper shipment and storage, and on-site atmospheric contaminants. Therefore, to facilitate sample 
collection accuracy, it is essential to maintain the frequent and thorough review of field procedures so 
that deficiencies can be quickly documented and corrected. 

 
M.3    Sample Collection Representativeness 

 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, representativeness is an 
expression of the degree to which a sample accurately and precisely represents a characteristic of a 
population, parameter variations at a sampling point or an environmental condition.  
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Representativeness is a qualitative parameter which relies upon the proper design of a fitting sampling 
program and proper laboratory protocol. This criterion is best satisfied by making certain that 
sampling locations are selected properly and a sufficient number of samples are collected. Therefore, 
sample representativeness will be assessed by collecting field duplicates. T raditionally, field 
duplicates are by definition, equally representative of a given point in space and time. 

 
 

M.4    Sample Collection Comparability 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, comparability is defined as an 
expression of the confidence with which one data set can be compared to another. In most instances, 
the proficiency of field sampling efforts will be the determining factor which affects the overall 
comparability of environmental measurement data. To optimize the comparability of environmental 
measurement data, sample collection activities should always be performed using standardized 
procedures whenever possible. When performing a Brownfields site investigation, these efforts will be 
facilitated by adhering to the quality control criteria and technical guidelines put forth in this QAPP 
boilerplate.  

 
 

M.5   Sample Collection Completeness 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, completeness is defined as the 
measure of the amount of valid data obtained from a measurement system compared to the amount that 
was expected to be obtained under correct normal conditions. Data completeness is often expressed as 
the percentage of valid data obtained from a given measurement system. To consider data valid, it is 
customary to assess if a set of data satisfies all of the specified acceptance/performance criteria 
(accuracy measures, precision measures, etc.) to render a determination. This necessitates that the data 
acquired for all confirmatory analyses critical to a Brownfields site investigation sampling program be 
validated (100%).  Therefore, by performing a full data validation effort to ensure completeness, the 
rationale for considering data points non-critical will not be not required. However, for the ABC Barrel 
Company Site, for waste classification sampling data, the data validation effort performed will be 
consistent with the requirements of the selected receiving facility.   

 
 

M.6   Sampling Quality Control Requirements 
 

Quality control procedures (checks and audit samples) with specified acceptance/performance limits are 
always to be used when conducting a Brownfields site investigation to monitor sampling operations.  In 
this section of the Site-Specific Brownfields SAMP, the respective sampling quality control activities 
which will be employed when conducting the investigation of a particular property are summarized.  To 
assist in the design of an appropriate quality control program to monitor Brownfields site investigation 
sampling activities, the New Jersey’s regulations pertaining to quality assurance for sampling and 
laboratory analysis are followed (N.J.A.C. 7:26E-2). 
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To facilitate the documentation of a program to monitor sample collection operations, the following 
field sampling QC procedures are to be used: 
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QC Sample 

 
Frequency 

 
Acceptance Criteria 

 
Corrective Action 

 
Field Quality Control Requirements 

 
Field Duplicate 

 
20% per parameter per matrix or 
minimum one per event 

 
Relative 

%Difference (RPD)<50% 

 
Sampling techniques, sample 
media, and analytical 
procedures will be examined 

 
Collocated Sample 

 
NA 

 
- 

 
- 

 
Split Sample 

 
NA 

 
- 

 
- 

 
Equipment Rinsate 
Blank2 

 
20% per parameter per matrix per 
equipment type per 
decontamination event or 
minimum 1 per event 

 
No target analytes> 5x the 
detection limit 

(10x for common  

lab contaminants) 

 
Equipment decontamination 
procedures will be reviewed 

 
VOA  

Trip Blank 

 
1 per cooler  

 
No target analytes> 5x the 
detection limit 

(10x for common  

lab contaminants) 

 
Sampling techniques, sample 
media, and analytical 
procedures will be examined 

 
Other (Specify) 

 
- 

 
- 

 
- 

 
Legend:  1 Applicable to soil/sediment matrices only.  2 Applicable to groundwater/surface water matrices only. 
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N.0  Data Reporting 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, it is essential to the success of 
any Brownfields site investigation that a data flow or reporting scheme be developed. For any such 
scheme to be effective, it must address the complete scope of measurement results generated from all 
facets of an environmental monitoring project including the collection of raw data through the storage 
of validated results. In addition, it must also completely cover the step-wise procedures for entering 
data onto various reporting forms, as well as, into computer systems. These procedures should always 
cover routine data transfer and entry validation checks to ensure these processes are complete. To 
assist in these efforts, whenever possible pre-printed forms should always be utilized for transcribing 
data. 

 
N.1  Data Formatting         
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, when conducting a Brownfields 
site investigation there must always be adequate documentation available to enable the summation of 
all pertinent measurement data. This is necessary to assist in the interpretation of the data while 
ensuring that it is both scientifically valid and legally defensible. As a result, it is integral that all 
records be legible, complete, and properly organized. In some instances, it may be appropriate to 
utilize a document control system. Therefore, when planning a Brownfields site investigation project, 
one must consider the type of record to be maintained, and the process for how these records will be 
stored. 

 
N.2  Field Data Reporting 
  

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, all real-time measurements and 
observations must always be recorded in project log books, field data records, or in similar types of 
record keeping books.  Field measurements may include pH, temperature, specific conductance, 
alkalinity, water flow, soil gas readings, and possibly FID/PID measurements. All measurement data 
collected by performing in-situ analyses must always be recorded directly and legibly in field 
logbooks, with all entries being signed and dated. If entries must be changed, it is essential that these 
changes be made in such a manner that none of the original entries become obscured. Likewise, the 
reason for making a change should be specified with the correction and explanation being signed and 
dated at the time the revision was made. Therefore, to ensure the effective management of this 
information, it is important that field data records be organized into standard formats whenever 
possible, and retained in permanent files. 

 
N.3  Laboratory Data Reporting 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, whenever laboratory data are 
acquired, an analytical report should always be prepared to summarize the results of each 
environmental sample analyzed in accordance with this generic QAPP boilerplate.  

 

N-1 



 

U.S. EPA REGION 2                   REVISION NO.           2                       

BROWNFIELDS SAMP PREPARATION TEMPLATE              REVISION DATE: May 2000 Final  

FORM N (CONTINUED): DATA MANAGEMENT AND DOCUMENTATION 

 

An analytical report should always contain information regarding the analytical methods or procedures 
employed, sample results, QA/QC results, chain of custody documentation, laboratory correspondence, 
and all accompanying raw data. It is integral that all data necessary for calculating percent recoveries 
be presented along with the analytical results. 

 
To facilitate data interpretation efforts, it is advantageous for analytical reports to have all 
environmental sample data cross-referenced with the appropriate QC audit results (field blank, 
equipment rinsate blank, field duplicate, matrix spike, and matrix spike duplicate, etc.). Analytical 
reports should always cross- reference all laboratory data identification numbers with the 
corresponding field sample codes noted on the chain-of-custody as well. In addition, all pertinent 
handling/processing dates (time of collection, laboratory receipt, extraction, and analysis) for each 
sample applicable to the project must be referenced along with the applicable sample holding time. 

 
Another important aspect to consider when formatting requirements for assembling an analytical report 
are the units for reporting final laboratory results. In most instances, the appropriate units for the 
reporting of final laboratory results are often dictated by factors such as the environmental sample 
media, analytical methodology, program/regulatory requirements, project objectives, and performance 
criteria. Therefore, it is important to specify the appropriate deliverables needed to assemble a 
complete analytical package for documenting that the pertinent resulting data are of an appropriate 
quality. 

 
 

N.4  Data Management and Documentation Requirements 
 

The selected contractor will manage and document the field data. Dresdner Robin will conduct field 
quality assurance and oversight of the contractors work. Field data will be entered into field notebooks 
dedicated to this project. Photocopies of separate data sheets, such as boring logs created by the 
contractor/driller, will be stapled into the field notebooks. Sample Chain-of-Custody copies, field 
notebooks and all analytical data and the QC data package reports received from the laboratory will be 
kept in the project files in Dresdner Robin’s office. 
 
The selected analytical laboratory will manage and document the laboratory data. This selected 
laboratory will have to provide the procedures that will be used to manage data in their Quality 
Assurance Manual, including the issues of: 
 

• Accuracy, 

• Precision, 

• Data quality assessment, 

• Information management, 

• Sample control and management, 

• Data generation, 

• Verification and approval reports, 

• Reduction and storage, and 

• Document control. 
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The selected contractor’s laboratory will submit a final report that will include: 
 

• The sampling results, and 

• A QC data package. 
 

The QC package will be required to describe any issues or concerns that arose in extracting and 
analyzing the samples, organic surrogate recoveries, method blank results, laboratory control samples, 
MS/MSD results for organic analyses, and laboratory duplicate/spike sample results for inorganic 
analyses. 
 
Dresdner Robin will conduct a data validation on the project data. Twenty percent of the laboratory 
samples, collected for Site characterization/delineation NJDEP and Site Remediation Progress. 
Analyzed will be subjected to full data validation. Data validation will adhere to the procedures given 
in the following documents: 
 

• CLP Protocol SOP No. HW-6: CLP Organics Data Review 

• Preliminary Review SOP No. HW-2: Evaluation of Metals Data for Contract Laboratory 
Protocol; and 

• USEPA Guidance for Data Quality Assessment, Practical Methods for Data Analysis. 
 
 

N.4.1 Fixed Laboratory Data Deliverable Requirements 
 

The laboratory deliverable package will adhere to the USEPA Contract Laboratory Program 
Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration OLM0 4.2 or latest 
revision for organics and USEPA Contract Laboratory Program Statement of Work for 
Inorganics Analysis, Multi-Media, Multi-Concentration ILM0 4.0 or latest revision for metals. 
 
The laboratory data will be reviewed by the methods found in: 
 

• CLP Protocol SOP No. HW-6: CLP Organics Data Review; 

•     Preliminary Review SOP No. HW-2: Evaluation of Metals Data for Contract Laboratory   
Protocol; and 

•      USEPA Guidance for Data Quality Assessment, Practical Methods for Data Analysis. 
 

N.4.2 In-situ Field Analytical Data Deliverable Requirements 
 

The analytical data deliverables for the Photoionization Detector (PID) will be entered onto the field 
screening data sheets. These data sheets will require entries for: 

• Date and time of instrument calibration 

• Deviations from the acceptance criteria and the corrective actions taken and the outcome, and  

• Sampling results for every sample collected during the field effort. 
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O.0  Quality Assurance Requirements 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, the data collection scheme put 
forward in this generic Brownfields QAPP boilerplate encourages the design of a monitoring network 
which blends in-situ field analytical screening techniques with confirmatory fixed laboratory analyses. 
It specifies that a minimum of 20% of all samples collected during a Brownfields site investigation 
undergo fixed laboratory U.S.EPA CLP TAL and TCL confirmatory analyses. In conjunction, it 
specifies that approximately 50% of all background or “presumed clean” reference samples should 
likewise undergo fixed laboratory U.S.EPA CLP TAL and TCL confirmatory analyses to limit false 
negative and sampling errors.  Therefore, to ensure data are of an appropriate quality, the following 
protocols apply whenever duplicate samples are collected to c onfirm field screening and/or laboratory 
analyses with limited analytical deliverables: 

 
• When applicable, rinse and trip blanks will be collected and analyzed with all  
  environmental samples. 
• When CLP methods are used to corroborate field sampling or laboratory data with limited  
  analytical deliverables, additional method specific duplicate samples should not be analyzed. 
• Protocols for these CLP confirmatory analytical methods, sample containers, data deliverables, 
  preservatives, chain-of-custody forms, matrix spike sample volumes, and shipping 
  requirements are derived from the U.S.EPA Sampler’s Guide to the CLP. 

 
O.1  Definitive Data Requirements 

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate , when conducting a Brownfields 
site investigation, definitive data should always be acquired using rigorous analytical protocols, such as 
conventional U.S.EPA reference methods. This involves securing the acquisition of data which are 
media-specific to confirm target analyte identities and concentrations. Conventional analytical methods 
are known to produce tangible raw data (chromatograms, spectra, digital values, etc.) in the form of 
paper printouts and/or computer-generated electronic files. In most instances, definitive data can be 
generated at the site with a field analytical screening technique or at an off-site fixed laboratory by 
employing the necessary QA/QC protocols. But regardless of what type of determination is utilized, 
for data to be definitive, an assessment of analytical or total measurement error must be determined. 
Therefore, the following criteria should always be implemented when performing a site- specific 
Brownfields investigation: 

 
• Definitive data QA/QC elements. 
• Sample documentation (location, date and time collected, batch, etc.). 
• Chain of custody for samples analyzed by an off-site laboratory. 
• Sampling design approach (systematic, simple or stratified random, judgmental, etc.). 
• Initial and continuing calibration. 
• Determination and documentation of instrument and method detection limits. 
• Analyte(s) identification. 
• Analyte(s) quantification. 
• QC blanks (trip, method, rinsate). 
• Matrix spike recoveries. 
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O.2  Analytical Error  

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, performing an estimate of 
analytical error is the process of determining a m easure of overall precision for a particular analytical 
method. To render a determination of analytical error, an appropriate number of duplicate aliquots are 
taken from at least one thoroughly homogenized sample. These duplicate sample aliquots are then 
analyzed with standard laboratory QC parameters to calculate and compare method performance 
criteria (variance, mean, and coefficient of variation). 

 
 
O.3  Total Measurement Error 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, the determination of total 
measurement error is an estimate of the overall precision of an environmental data acquisition system, 
from sample collection through analysis. To render a determination of total measurement error, an 
appropriate number of samples are independently collected from the same location. These co-located 
samples are then analyzed with standard laboratory QC parameters to calculate and assess 
measurement error goals (variance, mean, and coefficient of variation). Measurement error goals are 
acceptance/performance criteria typically established for the purpose of evaluating data quality. To 
ascertain a thorough assessment of total measurement error, this process should be undertaken for each 
environmental matrix under investigation and/or repeated for a given media at more than one location. 

 
  
O.4  Assessment and Response Actions 
 

The sampling personnel are the first to detect and correct problems that could or will affect field data 
quality. They can often detect instrument perturbations, or malfunctions and correct them. In the case of 
major malfunctions, they are usually the best to select and quickly implement corrective actions so that 
data corruption and loss is minimized. Therefore, this SAMP requires field sampling personnel to try to 
detect problems early. Then the field sampling personnel should consult the on-site field supervisor, 
who will make the ultimate choices regarding the corrective action or actions that will be taken. 
 
If a malfunction or problem arises, the following steps will be followed: 
 

• Define the malfunction in the context of data validity; 

• Determine who should investigate the malfunction; 

• The assigned person(s) will investigate the malfunction; 

• The assigned person(s) and supervision will determine the appropriate corrective action; 

• Determine who should implement the corrective action; 

• Determine how effective the corrective action is and implement the correction; 

• Check to see if the malfunction has been eliminated by the corrective action; 

• Repeat the above steps until the malfunction is eliminated. 
 
 
      O-2 



 

 
U.S. EPA REGION 2                   REVISION NO.           2               

BROWNFIELDS SAMP PREPARATION TEMPLATE              REVISION DATE: May 2000 Final  

FORM O (CONTINUED): ASSESSMENT AND RESPONSE ACTIONS 

 
All malfunctions and problems will be documented in a separate field log to allow review during the 
data validation. Items that will be recorded are: 
 

• Name of the person who identified the malfunction; 

• A statement defining the malfunction; 

• The corrective action prescribed; 

• The schedule for completing the corrective action; 

• Signatures of each responsible party, including the field supervision. 
 
Analytical laboratory results will be assessed for compliance with the degree of precision, accuracy, 
completeness and sensitivity as required as follows: 
 
Precision of laboratory analyses will be assessed by comparing the analytical results of analytical 
laboratory duplicate analyses. The relative percent difference (RPD) will be calculated for each pair of 
duplicate analyses using the formula that appears below. 
 
Accuracy of laboratory results will be assessed for compliance with the established Quality Control 
criteria that are described in the companion QAPP using the analytical results of method blanks, 
reagent/preparation blanks, matrix spikes samples and field blanks. The percent recovery (in%) of 
matrix spike samples will be calculated using the formula that appears below. 
 
Completeness will be assessed by comparing the number of valid (usable results (as determined by a 
QA/QC Officer – Analytical Activities) to the total possible number of results using the formula that 
appears below. The completeness of laboratory analyses must be 80 percent or greater. If the 
completeness requirement for the project is not ultimately satisfied, the valid data will remain usable. 
 
Reaching of targeted quantitation limits depends on instrument sensitivity and matrix effects. Therefore, 
monitoring instrument sensitivity is important to ensure data quality through consistent instrument 
performance. The instrument sensitivity will be monitored by the analysis of method blanks and 
calibration check samples. 
 
Standard statistical formulas will be used to evaluate data and determine precision and accuracy. The 
arithmetic mean is defined as the average obtained by dividing a sum by the number of its addends. A 
number of recovery results are averaged together to improve the accuracy of the measurement. The 
following equation will be used to determine the arithmetic mean. 
 

Where n = number of measurements 
Xi = value of measurements 

 
The standard deviation is defined as the square root of the average squared difference between the 
individual values and the average value. A number of recovery results are evaluated to find the 
numerical variation in the data that is then used in the determination of the percent relative standard 
deviation. The following equation will be used to determine the standard deviation. 

O-3 



 

 
U.S. EPA REGION 2                   REVISION NO.           2               

BROWNFIELDS SAMP PREPARATION TEMPLATE              REVISION DATE: May 2000 Final  

FORM O (CONTINUED): ASSESSMENT AND RESPONSE ACTIONS 

 
                       ____________________________ 

δ n-1 =           /            

                   /        n            __ 

                 /         ∑    (X – X)2 

               /         i = 1_           __ 

            √                    n – 1 
 
Where n = number of measurements 
Xi = value of measurements arithmetic mean 
 
The percent relative standard deviation (%RSD) is determined by dividing the standard deviation of the 
values by the arithmetic mean of the values and multiplying by 100. The %RSD is calculated on a series 
of measurements to evaluate the instrument’s analytical precision (e.g., initial calibration). 
 
The following equation will be used to determine %RSD. 
                                      __ 

%RSD = ( δ n-1 ) x 100 / X, 

Where δ n-1 = standard deviation 
           X = arithmetic mean 

 
The percent recovery of a parameter will be determined by dividing the amount recovered by the true 
amount added and multiplying by 100. The percent recoveries of spiked samples are evaluated to 
establish the analytical accuracy of a measurement. The following equation will be used to determine the 
percent recovery. 
 
%R = ( SSR – SR ) x 100 / SA 
 

Where SSR = spiked sample result 
                          SR = sample result or background 

SA = spike added 
 
The relative percent difference will be determined by dividing the difference between two numbers by 
their arithmetic mean and multiplying by 100. The RPD will determine the analytical precision of two 
duplicate measurements. The following equation will be used to determine RPD. 
 
RPD = ( ( | R1 – R2 | ) / ( ( R1 + R2 ) / 2 ) ) x 100 
 

Where R1 = value of the first result 
                R2 = value of the second result 

 System or performance audits or standard QC procedures will be used to determine the need for 
corrective action. The necessary steps in the corrective action system will be: 
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1. Checking to see if predetermined limits for data acceptability have been exceeded; 
2. Identifying and defining malfunctions and problems; 
3. Assigning responsibility for investigating a malfunction or problem; 
4. Investigating and determining the cause of the malfunction or problem; 
5. Determining a corrective action to eliminate the malfunction or problem; 
6. Assigning and accepting responsibility for undertaking the corrective action; 
7. Undertaking the corrective action and evaluating its effectiveness; 
8. Determining if the corrective action has eliminated the problem; and, 
9. Documenting the corrective action and its effect. 

 
For each measurement system, the measurement analyst will be responsible for identifying the need 
for corrective action and initiating the corrective action procedure. The laboratory supervisor will be 
responsible for the implementation of the corrective action and evaluation its effectiveness. The 
laboratory QA Officer will be responsible for documenting the fact that the corrective action has 
resolved the malfunction or problem. The corrective action implemented will depend upon the QA/QC 
criteria that did not meet the necessary criteria and may range from qualifying the data to re-sampling 
at the site. All malfunctions and problems requiring corrective action and the corrective action 
employed to resolve the problem will be reported. Field corrective action will consist of repeated 
sampling and will be documented in the field logbook. Please refer to the LQAP and ILA provided in 
Attachment B-1 (to be provided when laboratory is selected) for laboratory corrective action 
information. 
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O.5  Correlation of Fixed Laboratory and In-situ Field Analytical Data 
 

 
The contractor will ensure that continuous samples of soil are collected from each soil boring. The soil 
samples will be screened with the PID at 6-inch intervals and the sample with the greatest PID reading 
in the headspace will be sent for laboratory analysis in accordance with the sampling plan (see Table 2 
and 3 of RAW). If no elevated readings are determined via the PID or no staining or odor is identified, 
then a sample at a grain size or color discontinuity will be selected for laboratory analysis. If no grain 
size or color discontinuity exists, then a sample will be collected at a random depth between the top 
and bottom. 
 
Refer to section E.1 of the SAMP for a detailed description of sampling program design. 
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P.0  Quality Assurance Reporting 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, when conducting a Brownfields 
site investigation, it is essential to establish mechanisms for providing periodic reports on measurement 
system performance and data quality to management. These reports should always provide an 
assessment of measurement data in terms of PARCC, performance audit results, systems audit results, 
and significant QA problems along with any recommended solutions. In addition, it is prudent that 
these reports be prepared to include a separate QA section for the purpose of summarizing pertinent 
information on environmental measurement data quality. 
 

P.1    Roles and Responsibilities 
            
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, to ensure the successful outcome 
of any Brownfields site investigation project, it is integral for the environmental professional 
responsible for leading a municipality’s remedial efforts to maintain close contact with the U.S.EPA 
Remedial Project Manager. This is necessary to ensure that pertinent information regarding the 
technical and financial progress of a site-specific Brownfields investigation is fully understood by all 
the parties which are involved. Customarily, this communication will begin upon the award of a 
U.S.EPA Brownfields pilot project grant. This will than necessitate the initiation of QA activities such 
as the development of project planning documentation. 
 

P.2  Trip Reports                                                  
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, to provide a detailed accounting 
of what occurred during a particular sampling mobilization, trip reports are to be prepared for each site-
specific Brownfields investigation. Traditionally, trip reports are to be completed within two weeks of 
the last day of each sampling mobilization. For the effective use of trip reports, it is important that they 
provide information in a timely manner by noting major events, dates, and personnel on-site (including 
affiliations). To facilitate these efforts, trip reports should be assembled as follows: 

 
• Background. 
• Observations and Activities. 
• Conclusions and Recommendations (optional). 
• Future Activities. 
 

P.3  Project Report Requirements 
 

A single Remedial Action Report will be prepared by Dresdner Robin after the completion of all field 
activities and all laboratory results have been validated. In this report will be: 
 

• Details of the remedial actions conducted; 

• Descriptions of all sampling activities; 
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• A summary and discussion of the field screening and laboratory analytical results; 

• Recommendations for any further site investigation or remedial actions. 
 

The following will be prepared by Dresdner Robin and will be included as attachments to the Site 
Investigation Report: 
 

• Field logs; 

• Field screening logs; 

• Soil boring logs; 

• Chain of custodies; 

• Calibration logs; 

• Complete field screening results; and, 

• Complete laboratory results including electronic data deliverables, where applicable. 
 
The Project Manager will ensure the report will be delivered to the Camden Redevelopment Agency in 
accordance with the approved schedule. 
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Q-1.0 Performance and Systems Audits 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, when conducting a Brownfields 
site investigation it is integral to perform internal, as well as, external performance and systems audits. 
These audits are undertaken to evaluate the capability and performance of the total measurement 
system comprising a Brownfields environmental monitoring network. These oversight activities are 
useful in ensuring that field activities are providing samples reflective of the site and its conditions. 

 
To evaluate the accuracy of the total measurement system or component thereof, performance audits 
are usually undertaken periodically to assess data collection efforts. In regard to field sampling 
operations, this oversight function is performed to critique in-situ monitoring efforts and sample 
collection activities. However, for performance audits to be effective, they should be scheduled in 
accordance with the applicable field operations warranting oversight. 

 
Alternately, a systems audit focuses on evaluating the principal components of a measurement system 
to determine proper selection and use. In regard to field sampling operations, this oversight activity is 
performed to critique the quality control procedures which are to be employed. Systems audits of this 
nature are to be performed periodically, prior to or shortly after, field operations commence until the 
project is completed. 

 
 

Q-1.1 Verification of Sampling Procedures 
 
Reviews of the sampling activities will be conducted by the Site Supervisor and/or Project Manager. 
The intent of these reviews will be to verify that all established procedures that are documented in the 
QAPP are followed. Reviews will be conducted at the beginning of site activities and at the midpoint of 
the field work. Each review will include an examination of proposed and actual field sampling records, 
field instrument operating records, sample collection frequencies and techniques, maintenance of QA 
procedures, and chain-of-custody documentation. The reviews will be documented in a field notebook 
dedicated to this purpose for easy reference during data validation. Follow-up reviews will be required 
to document the correction of any deficiencies and the results of such reviews will be noted in the 
dedicated field notebook. 

 
 

 
 
 
 
 
 
 
 
 
 
 

Q-1
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Q-2.0 Data Validation 
 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, to ensure that the measurement 
data acquired when performing a Brownfields site investigation are of an appropriate quality, it is 
important to specify and follow procedures for validating all pertinent environmental monitoring 
results. Data validation is regarded as a systematic process for reviewing a body of results against a set 
of established criteria to provide a specified level of assurance concerning validity. It requires a 
systematic and uniform evaluation to be performed on the data to identify those results with 
questionable quantitative value. 

 
The approach for performing data validation should always be independent of the data production 
effort, and objective in its application. In most instances, the criteria for validating data will include 
conducting checks for internal consistency, reviews for transmittal errors, and/or audits for verifying 
laboratory capability. This will typically involve interpreting the results of external performance audits 
such as split sample, duplicate sample (field and laboratory), spiked sample, and initial calibration 
determinations. In conjunction, the assessment of detection limit studies, intra-laboratory comparisons, 
inter-laboratory comparisons, tests for normality, tests for outliers, and data base entry checks may also 
be undertaken. 

 
Q-2.1  Data Verification and Validation Requirements 

 
Field screening and laboratory data will be reviewed to verify conformance with this plan’s 
requirements for data quality. The QA/QC results will be reviewed to verify that the duplicate samples, 
trip blanks, equipment blanks, and matrix spike/matrix spike duplicates met the acceptance criteria 
listed in Form M. Failure to meet these requirements will result in uncertainties in data usability (see 
Form R). Additional steps to verify data quality will be: 
 

•  The complete laboratory data package, as provided by the contractor, will be reviewed for 
completeness, correctness and contractual compliance. The following will be ensured: 

 
o All samples will be accounted for; 
o The required analyses were performed for each sample; 
o QA/QC sample results are provided; and, 
o Data transcription is free of errors. 
 

• The QC package received from the laboratory will be reviewed to verify that it includes all of the 
elements listed in Form N (narrative description of any issues or problems encountered in extracting 
and analyzing the samples, organic surrogate recoveries, laboratory control sample recoveries, 
method blank results, MS/MSD results for organic analyses, and laboratory duplicate/spike sample 
results for inorganic analyses). Should any of these elements be missing from the QC data package, 
Dresdner Robin will request the information from the selected laboratory. A complete copy of the 
laboratory results and QC data package will be included in the final Phase II ESA report as an 
attachment. The QA/QC review, including the results of data verification and validation, will be 
discussed in the final report.  

Q-2-1 
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The conclusions and recommendations made in the report will be qualified to the degree that 
uncertainties about the validity of the sampling results are determined. 
 

Additionally, the data will be reviewed to determine if the requirements of the site investigation have 
been met, including:  
 

• Assess soil quality in each area of concern to determine if, and where, there are any exceedances of 
the NJDEP Soil Remediation Standards. 

• Determine if the levels of contaminants in soil are sufficient that, in light of the planned 
redevelopment activities, certain recommendations for remedial activities must be made. 
 

To ensure that the data meet the needs of the SAMP and the site assessment, the following steps will be 
followed: 
 

• Dresdner Robin will perform the data validation for the SAMP. Data validation will follow the 
procedures outlined in the CLP Protocol SOP No. HW-6: CLP Organics Data Review and 
Preliminary Review, SOP No. HW-2: Evaluation of Metals Data for Contract Laboratory Protocol, 
and the USEPA Guidance for Data Quality Assessment, Practical Methods for Data Analysis. 

• Review the corrective action log and the sampling review log to assess whether there were 
significant anomalies or problems with the data collection. 

• Tabulate all field screening and laboratory data on site map to verify that the results are consistent 
and reasonable based on knowledge of past site activities. 

• Verify that a minimum of 90 percent of the laboratory analyzed samples were validated and deemed 
acceptable by the laboratory. 

• Verify that the QA/QC criteria for the duplicate samples and blanks were met. 
 
 

Q-2.1.1Fixed Laboratory Confirmatory Data Verification and Validation Requirements 
 

Dresdner Robin will perform the data validation for the SAMP. Data validation will follow the 
procedures outlined in the CLP Protocol SOP No. HW-6: CLP Organics Data Review and Preliminary 
Review, SOP No. HW-2: Evaluation of Metals Data for Contract Laboratory Protocol, and USEPA 
Guidance for Data Quality Assessment, Practical Methods for Data Analysis. Full data validation will 
be performed on 20 percent of the laboratory samples. 
 
The laboratory deliverable package will conform to the USEPA – Contract Laboratory Protocol 
OLMO 4.2 for organic analytes and the USEPA – Contract Laboratory Protocol ILMO 4.1 for the 
inorganic analytes. 
 

 
 
 
 
 

Q-2-2 
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Q-2.1.2 In-situ Field Analytical Data Verification and Validation Requirements  
 

Data verification and validation of the in-situ field analytical equipment will be performed in the 
following manner: 
 

• All field logs will be reviewed for accuracy and unusual conditions. 

• The corrective action log and the sampling review log will be reviewed to assess whether there were 
significant anomalies or problems with the data collection. 

• All field screening data will be depicted on a site map to verify that the results are consistent and 
reasonable based on the known information about past site activities. 

• The field data will be reviewed to verify that it is consistent with the laboratory data via the relative 
percent difference method. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q-2-3 
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R.0  Data Quality Assessment 

As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate, when performing a Brownfields 
site investigation, it is essential to correlate validated measurement data for reconciliation with the 
acceptance/performance criteria specified for the project. T his will involve rendering a determination 
to ascertain whether measurement data are of the right type, quality, and quantity required to support 
environmental decision making efforts. To perform this activity, scientific and statistical procedures 
must be employed to provide an assessment. 

 
The technique for determining if validated measurement results are adequate for their intended use is 
known as the Data Quality Assessment (DQA) process. The DQA process can provide information to 
enable a decision maker to draw conclusions about the strength of evidence depicted by a set of 
collected measurement data. To assist in these efforts, an outline of the formal DQA process is 
described in the U.S.EPA Guidance for Data Quality Assessment: Practical Methods for Data 
Analysis.  As previously noted, this guide is included as an attachment to this generic QAPP 
boilerplate. 

 
R.1  Data Quality Assessment Process      

 
As per the U.S.EPA Region 2 generic Brownfields QAPP boilerplate The DQA process is both a 
scientific and statistical evaluation technique which consists of the following five steps: 

 
• Review project acceptance/performance criteria and sampling design. 
• Conduct a preliminary data review. 
• Select a statistical test (i.e., Shaprio-Wilk W test, Student’s t-Test, etc.). 
• Verify the assumptions of the selected statistical test. 
• Draw conclusions from the data. 
 
Even if the formal DQA process is not followed in its entirety, a systematic assessment of measurement 
data quality should always be performed when conducting a Brownfields site investigation. This 
systematic process will involve carrying out the following data assessments: 
 
• Validating all pertinent measurement data for scientific anomalies. 
• Correlating all pertinent measurement data to the PARCC parameters designated for the project. 
• Identifying measurement data trends and outliers. 
In doing so, one can assimilate an abstract estimation of data “worth” to provide Brownfields 
stakeholders with a rationale for making proper decisions. 

 
R.2  Data Usability/Reconciliation Requirements 

 

All of the field screening results and laboratory data will be included in the final Remedial Action 
Report. Any questions on the usability of the data that come to light in the data review will be described 
in the report.  The conclusions and recommendations made in the report will be qualified if there are 
uncertainties about the validity of the sampling results. All fixed laboratory data will be compared to the 
NJDEP Soil Remediation Standards. The report will include a discussion of the usability of the field and 
fixed laboratory data based upon the data validation/usability evaluation described above. 

R-1 
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I. INTRODUCTION 
 
This standard operating procedure (SOP) describes field methods and procedures to be 
utilized by DRESDNER ROBIN personnel during soil and rock core drilling and 
sampling programs. The specific methods and procedures addressed include examination 
and description of soil and rock core samples and the recording of various technical 
information, test data, and field observations during drilling and well installation 
activities.  Examples of relevant technical information and other data and observations 
would include split-spoon sample blow counts, soil sample/core recovery, environmental 
and health and safety test data (PID, CGI, etc.), physical evidence of contamination, 
geologic and hydrogeologic information, monitoring well construction details, and 
material specifications.  
 
The methods and procedures described below were selected because they are considered 
industry standards, and/or are in wide use in the environmental/geotechnical industries 
today.  Therefore, these methods and procedures will be recognized and accepted by both 
clients and regulatory agents.   
 
Included in this SOP are the following: 
 
� DRESDNER ROBIN’S; Field Soil Boring and Coring/Well Logs, designed using 

WINLOG Software; 
 
� The Bermister Soil Classification System, and modifications thereof; 
 
� The Unified Soil Classification System (USCS); 
 
� Standardized terminology for rock core descriptions; 
 
� Field Aids for use during field logging; 
 
� List of Standardized abbreviations 
 
� Field Equipment Check Lists; 
 
� American Society of Testing Materials (ASTM) Standards; 
 
� Other applicable references/reference materials. 
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II. FIELD SOIL BORING/WELL LOG 
 
DRESDNER ROBIN’S Soil Boring/Well Log and accompanying Lithologic Legend is 
presented in Attachment 1. The Soil Boring/Well Log was developed using WINLOG by 
modifying one of the commonly used templates provided with the program. 
  
To save time in the field, the header of the field log can be partially filled out using the 
WINLOG program in the office to include borehole/well designations, project and client 
information, and other information, if known.  If borings/wells greater than 30 feet are 
planned, the depth column can be modified in Winlog so that the approximate total depth 
and exact number of field log pages needed can be printed out. The Winlog File 
designation for the Boring/Well Log is DRSoilBoring&WellLog2.  

 
Utilizing the field log form will help ensure that the most important geological, 
environmental, and technical information is recorded for each soil boring and monitoring 
well.  Furthermore, the data recorded on the field logs can be efficiently input into the 
WINLOG Software Program to produce a Final Log Report.  
 
Copies of all field logs must be made by the field geologist/inspector as soon as possibly 

upon return to DRESDNER ROBIN’S office, and the original field logs placed in the 

project/central files.  

 
A description of each log header and the information to be recorded on the field Soil 
Boring/Well Log is presented below.  
 
Log Header:  Borehole/Well Designation (if applicable); DRESDNER ROBIN Project No; 
Project Name; Client; Location of Site (or location of boring on the Site; Northing and 
Easting (if known); Elevation (Top of Casing or otherwise as designated); Total Depth; 
Water Level (measured or as interpreted from boring log data); Sampling Method (split-
spoon or Geoprobe); Sample Interval; and Logged By (Field geologist or inspector). 
 
Log Footer:  Drilling Company; Driller; Drilling Method (i.e. rig type); Auger Size 
(inside and outside diameter); Hole Diameter; Casing diameter (PVC or steel); Date Start; 
Date Finish: Checked By (Final Log report only); and Sheet (1 of 2, 2 of 2,etc.). 

 
COLUMN ENTRIES: 
 
Sample #:  Sample designation (only for samples collected for environmental or 
geotechnical laboratory analysis. 
 
Blow Counts:  Blow counts per 6-inches of split spoon penetration or part thereof (if 
applicable). 
 
Recovery: Sample recovery in inches as measured with a ruler directly from the split 
spoon or other sampling device. 
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VOC: Highest concentration of volatile organic vapors in parts per million (ppm), as 
measured for every 6 inches of sample, with the PID. 
 
Depth:  As measured below the ground surface, in 0.5 feet and 1-foot intervals, 16 feet 
per page;  
 
Symbol:  Not recorded (generated by WinLog in the Final Log Report) 
 
Description:  Bermister Soil Description with Unified Soil Classification System 
(USCS) designation; a description/USCS designation is generally recorded every 2 feet 
during split spoon or Geoprobe sampling unless the lithology is very uniform, in which 
case “SAME AS ABOVE” may be substituted for the sample description (if split-
spoon/Geoprobe samples are not collected, samples should be collected from the auger at 
the same frequency); depths of major lithologic changes should be determined to the 
nearest 0.5 feet; thickness of lenses should be measured in inches. 
 
Formation: Lithologic or Geologic Formation Name, such as Fill, Glacial Formation, 
outwash, till, Englishtown Formation (Ket), etc.; lines can be drawn across the 
Description and Formation Columns designating the contact between the 
lithology/formation. 
 
Remarks:  Include observation on physical evidence of contamination (stain, odor, 
sheen, etc.), as well as important drilling and other technical information. 
 
Well Completion Details:  Details and depths of the well screen/casing intervals, sand 
pack, bentonite seal, concrete pad, water level, and total depth should be drawn in this 
column; notes on well material specifications and volume/length of materials used can 
also be recorded in this column. 
 
Elevation: Not recorded (elevation of ground surface as determined by a surveyor is 
input into the final WinLog Report).   
 
 

A Bermister Soil Identification Method 
 
The Bermister Soil Identification Method emphasizes the description of soil based upon 
the recognizable and distinguishable characteristics of the soil, primarily composition, 
gradation, and plasticity.  The method is based upon various practical field and lab 
procedures utilized for identifying soils, and therefore, has found wide use in the 
engineering/environmental field. 
 
DRESDSNER ROBIN utilizes the basic Bermister Method for field sample descriptions 
modified to include moisture content, and organic content, if any.  In addition, 
environmental quality  (i.e., stain, sheen, odor, etc.) and geologic unit or origin of deposit 
is recorded.  
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The basic descriptive elements and the order to be recorded on the field log are as 
follows: 
 

� Color (from Munsell Color Chart) 
� PRINCIPAL Component > 50% (SAND, GRAVEL, SILT or CLAY) 
� Grain Size:  c - m  < 10% fine sand (or gravel) 

        m - f  < 10% coarse sand (or gravel) 
        c – f   > 10% all components  
              f   < 10% coarse and medium sand (or gravel)  
              m < 10% fine and coarse sand (or gravel)  

  c  < 10% medium and fine sand (or gravel) 
� Minor Componants -  ‘and’    30-50% 

‘some’  20-35% 
‘little’   10-20% 

                   ‘trace’   1-10% 
� Moisture Content -  ‘Dry’ 

        ‘Moist’ 
        ‘Wet’ 

� Organic Content (type, frequency, size, etc.) 
� Environmental Quality (petroleum odor, stain, sheen, etc.) 

 
 
 
For example, a typical Bermister sample description would read “Brown medium through 
coarse SAND, little fine Gravel, trace of Silt, dry” or “Reddish Brown Silty CLAY, trace 
of fine Sand, moist”.  If a particular grain size in the sample is the dominant grain size or 
if it comprises a minor portion of sample, it would be further identified as fine (+) or 
coarse (-), respectively. 
         
In addition to the Bermister description, the Unified Soil Classification System (USCS) 
should be determined for each sample examined (Section II.B). Other descriptive 
qualifiers should also be noted where appropriate, and may include stratification, 
structure, density/consistency, grain angularity, and other distinguishing engineering or 
geologic characteristics. Field guides and aids that should be used as reference during the 
soil sample examination procedure are provided in Attachment 2 including the following: 
 
 
� Field Aids for the Bermister Identification Method and the USCS System; 
� Grain Size Scale and Graphs; 
� Density and Consistency Charts; 
� Other useful information 
 
Note that many of the charts and other information provided in Attachment 2 can be 
found in the back of the Field Notebook and can be easily used for direct comparison 
with the sample being examined.  To conserve space on the field log, standardized 
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abbreviations may be used when recording field descriptions. A list of Standard 
Abbreviations for Lithologic Descriptions is provided as Attachment 3.  The reference 
document that describes the Bermister Method ”Suggested Test Methods for Identifying 
Soil” is provided in Attachment 4.  
 
 

B Unified Soil Classification System (USCS) 
 
The USCS is an engineering soil classification system that categorizes soil based upon 
grain size and plasticity.  The USCS uses a two-letter symbol for soil classifications. The 
first letter of the symbol describes the grain size characteristics of the sample and the 
second letter describes the grain size distribution of granular soil or the plasticity of fine 
grain soil (i.e., passing through the No. 200 Sieve).  The letters of the USCS symbols are 
as follows: 
 
First Letter  Second Letter 
S= >50% Sand P= poorly graded/well sorted (1 or 2 grain sizes)  
G= >50% Gravel W=well graded/poorly sorted (> 2 grain sizes) 
S= >50% Silt  C= clayey 
C= >50% Clay M= silty 
O= Organic Soil L= low-plastic 
   H= high plastic 
 
 
Examples of common USSC soil classifications would be SP (poorly graded sand), GW 
(well-graded gravel); GM (silty gravel), ML (low-plastic silt). OL (low plastic organic 
soil), etc.  Borderline classifications are designated by hyphenated symbols such as SP-
SM, ML-CL, etc.    If the sample is composed of coarse granular materials resulting from 
the weathering of bedrock, the term “rock fragments’ may be used. 
 
The appropriate USCS symbol should be recorded on the field log by the geologist or 
inspector in parentheses following the Bermister description.  An abbreviated summary 
of the USCS classification system and related field aides is provided in Attachment 2. A 
detailed description of the USCS Classification System (ASTM Standard D 2487-92, 
Classification of Soils For Engineering Purposes) is provided in Attachment 3, as is 
ASTM D-2488-90, Standard Practice for Description and Identification of Soils (Visual-

Manual Procedure). 

 

 

IV FIELD CORING/WELL LOG 
 
 
DRESDNER ROBIN’S field log for use during rock coring is presented in Attachment 1. 
Similar to the Soil Boring/Well Log discussed above, the Coring/Well Log was 
developed using WINLOG by modifying one of the example logs provided with the 
program. The Winlog File designation for the Coring/Well Log is Coring/WellDetails3. 
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If a shallow test boring is conducted in overburden materials at the same location that is 
cored, the field soil boring/well log as described in Section II. can be used to log the 
overburden material.  A note should then be placed at the bottom of the log that reads 
“SEE CORING LOG FOR BEDROCK LITHOLOGY AND WELL DETAIL”.  If no 
coring is being conducted but a bedrock monitoring well is installed, the field soil 
boring/well log can also be used to record the bedrock well details. During the well 
installation, samples of cuttings (typically air-rotary cuttings) should be collected every 
five feet and the description recorded on the soil boring/well log.    
 
 
Core Examination 

 
Prior to the beginning the core run, the Client name, the name of the Site, the 
Core/Monitoring Well designation number, and the coring date should be marked on the 
outside of the box with a permanent black felt-tipped pen.  The Run Number, Core 
depths, % Recovery, and RQD should be marked on the inside of the core box cover (this 
information is also recorded on the Coring Log).  To facilitate the examination and 
logging of the core, the wooden dividers inside the box can be marked in one-foot 
intervals with the actual depth of the core. The core pieces that represent drilling breaks 
(smooth clean breaks as distinct from joints and fractures) should be marked with a felt 
tipped pen; if a piece of core is purposely broken in order to fit it into the box, the 
artificial break should be noted.  Where the % recovery is less than 100%, wooden inserts 
or other materials can be placed between the core run dividers to secure the core inside 
the box.   
 
Following completion of each core run, the geologist can describe the core in accordance 
with standard terminology and practice as described in Section III A.  After completion 
of the core, the core should be photographed and the boxes stored on-site (at a location 
designated by the Site manager) until the project is completed.  
 
A description of each log header and the information to be recorded on the field 
Coring/Well Log is presented below.  
 
Log Header:  Same as described above for Soil Boring/Well Log. 
 
Log Footer:  Same as described above for Soil Boring/Well Log. 
 
 
COLUMN ENTRIES: 
 
Run/% Recovery: Core Run Number (i.e., Run #1, Run #2), the bottom of the run being 
marked by placing a line across the column; the % Recovery is calculated and placed in 
this column below the Run Number, as defined by the following: 
 

          % Recovery = Length of core recovered ÷ Total Length of Run X 100 
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RQD: The Rock Quality Designation (RQD) is a measure of the structural integrity of 
the rock and indicates the degree of fracture porosity.  The RQD is calculated for each 
Run and placed in this column.  RQD is defined as: 
 

 RQD =  Total length of all pieces in Run greater than 4 inches ÷ 
      Total Length of Core Run X 100 
 
 
Dip Angle:  Dip of fractures planes, in degrees, as measured from the horizontal plane 
(parallel to the land surface); may or may not be parallel to bedding planes.  For example, 
a 90 degrees dip angle would be a vertical dip; no orientation of the dip angle is possible 
due to the ‘spinning’ of the core in side the core barrel. At a minimum, dip angles should 
be recorded at all changes in dip and for all vertical or near vertical dips. 
 
Fractures/Foot: The number of fractures for each foot of core in this column; include 
only natural breaks (i.e., those that do not fit together neatly, and show evidence of 
weathering, discoloring, mineralization, etc.) 
 
VOC: The concentration of volatile organic vapors in parts per million (ppm), as 
measured with the PID, for every foot of core. 
 
Depth:  As measured below the ground surface, in 0.5 feet and 1-foot intervals, 16 feet 
per page;  
 
Symbol:  Generally not recorded (generated by WinLog in the Final Log Report) 
 
Lithology: A description of the lithology of the rock core using standardized rock 
classifications and terminology pertaining to color, rock type, hardness, fracturing, 
weathering, stratification, mineralogy (if observable), plus and other distinguishing 
characteristics. 
 
Formation: Lithologic or Geologic Formation Name, such as Brunswick Shale, diabase, 
Stockton Sandstone, etc.; lines can be drawn across the Description and Formation 
Columns designating the contact between different lithologies and formations. 
 
Remarks:  Include observation on physical evidence of contamination (stain, odor, 
sheen, etc.), as well as important drilling and technical information. 
 
Well Completion Details:  Details and depths of the bore hole diameter, well screen and 
casing intervals, sand pack/bentonite/grouting intervals, water level information, and total 
depths should be drawn in this column; notes on well material specifications and 
volume/length of materials used can also be recorded in this column. 
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Elevation: Not recorded (elevation of ground surface as determined by a surveyor is 
input into the final WinLog Report).   
 
 

A Standardized Rock Classification System 
 

An industry-wide standard classification system has not been established for description 
of rock cores.  The system that is described below is based on U.S. Environmental 
Protection Agency (USEPA) Guidelines for Borehole and Sample Logging that was 
prepared for their ARCS II Program.  Additional, information on geotechnical properties 
of rock and definitions of important rock characteristics is provided in ASTM D653-90, 
Standard Terminology Relating to Soil, Rock, and Contained Fluids (Attachment3). 
 
The rock classification system presented below should be used for all rock core 
descriptions.  The descriptive information is recorded by the field geologist or inspector 
directly into the Lithologic Column on DRESDNER ROBIN’S Coring/Well Log.  The 
descriptive elements of the Rock Classification System, in the order that they should be 
described and recorded, are as follows: 
 

� Color (from Munsell Color Chart) 
� Rock Type:  -Sedimentary: sandstone, conglomerate, siltstone, shale, limestone   
                           -Igneous: basalt, granite, diabase, pegmatite, volcanic, etc. 

         -Metamorphic: gneiss, schist, granite, etc.  
         -Others: based upon geographic location    

�  Hardness:    -very weak 
         -weak      

           -medium strong 
                                 -strong 
           -very strong  

� Fracturing:   -very broken - < 2-in. (spacing between natural fractures) 
         -broken - 2-in. to 1-ft.  
         -blocky - 1 to 3 ft. 
         -massive - 3 to 10 ft.  

� Weathering: -fresh  - little or no staining 
         -slight - some staining and clay filling in fractures 
         -moderate - heavy staining, can be broken with hammer 
         -severe -  entirely stained, very weak, soil-like 

� Bedding:       -very thick - > 3.3 ft. 
         -thick bedded - 1.0 in. to 3.3 ft. 
         -medium bedded – 4.0 in. to 1.0 ft. 
         -thin bedded- 1.0 in. to 4.0 in. 
         -very thin -   ½ in to1 in. 
         -laminated - 1/8 in to ½ in 
         -thinly laminated - < 1/8 in 

� Other:           -Description of mineralogy, cavities or vugs, 
         -Nature or contacts; other distinguishing features 
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Standardized abbreviations for the bedrock formation names and important rock 
qualifiers are included in Attachment 1.  A field aid for help in rock classifications and 
descriptions is provided in Attachment 2.  The major bedrock formations of New Jersey, 
the stratigraphic units and their predominant lithology are also provided in Attachment 4.   
 
 
 
IV FIELD EQUIPMENT  
 
 
The following is a list of standard equipment and other materials that are commonly used 
during the sample examination/logging procedure, and during collection of the sample 
(i.e., by split-spoons, direct-push, coring, etc.).  Equipment needs for environmental 
sample collection and for health and safety are also listed. 
 
 

All Sample Examination 

 

� Field Notebook 

� Soil Boring Logs  

� Munsell Color Chart 

� Aluminum Clipboard 

� Waterproof pens 

� Ruler or tape measure 

� Knife or steel blade 

� Magnifying lens 

� Ziploc bags 

� Clear glass jars 
 
 
Rock Core Examination 

 

� Coring Log 

� Waterproof black Marker 

� Protractor 

� Dilute Acid (HCl)   

� Rock hammer 
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Health and Safety/Environmental Monitoring 

 

� HASP 

� Latex Gloves 

� Ear plugs 

� Safety Goggles 

� Photoionization Meter (PID) 

� Combustible Gas Indicator (if required) 

� First Aid Kit 

� Fire Extinguisher 
 
Sampling Equipment 

 

� En-Core Sampler or Equivalent 

� Rubber Gloves 

� Stainless Steel Bowls and Trowels 

� 5-Gallon Buckets 

� Spray Bottles 

� Potable water supply 

� Wire Brushes 

� Scrub Brushes 

� Alconox or Equivalent 

� Distilled water 

� Acetone or Dilute Nitric Acid (if required) 

� Paper towels and wipes 

� Plastic sheeting 

� Trash bags 
 

 
          

 
 

















































COPY



______________________________________________________________________________________ 
SESD Operating Procedure                                   Page 2 of 14 SESDPROC-205-R1   
Field Equipment Cleaning and Decontamination 
 
Field Equipment Cleaning and Decontamination_AF.R1 
 
Effective Date:  November 1, 2007     

Revision History  
                                           
This table shows changes to this controlled document over time.  The most recent version 
is presented in the top row of the table.  Previous versions of the document are 
maintained by the SESD Field Quality Manager. 
 

History Effective Date 

SESDPROC-205-R1, Field Equipment Cleaning and 
Decontamination, replaces SESDPROC-205-R0. 
 
General 
Corrected any typographical, grammatical and/or editorial errors. 
 
Title Page 
Changed title for Antonio Quinones from Environmental 
Investigations Branch to Enforcement and Investigations Branch.  
Changed Bill Cosgrove’s title from Acting Chief to Chief. 
 
Section 1.3 
Updated information to reflect that the procedure is located on the H: 
drive of the LAN.  Clarified Field Quality Manager (FQM) 
responsibilities. 
 
Section 1.5 
Alphabetized and revised the referencing style for consistency.  
 
Section 1.6.1 
Corrected the title of the Safety, Health, and Environmental 
Management Program Procedures and Policy Manual. 

November 1, 2007 

 
SESDPROC-205-R0, Field Equipment Cleaning and 
Decontamination,   Original Issue 

 
February 05, 2007 
 

 
 
 
 
 
 

COPY



______________________________________________________________________________________ 
SESD Operating Procedure                                   Page 3 of 14 SESDPROC-205-R1   
Field Equipment Cleaning and Decontamination 
 
Field Equipment Cleaning and Decontamination_AF.R1 
 
Effective Date:  November 1, 2007     

TABLE OF CONTENTS 
 

1 General Information................................................................................................. 4 
1.1 Purpose................................................................................................................. 4 
1.2 Scope/Application................................................................................................ 4 
1.3 Documentation/Verification ................................................................................ 4 
1.4 Definitions............................................................................................................ 4 
1.5  References............................................................................................................ 5 
1.6 General Precautions ............................................................................................. 5 

1.6.1 Safety.................................................................................................................. 5 
1.6.2 Procedural Precaution....................................................................................... 6 

2 Introduction to Field Equipment Cleaning and Decontamination ...................... 7 
2.1 General ................................................................................................................. 7 
2.2 Handling and Containers for Cleaning Solutions ................................................ 7 
2.3 Disposal of Cleaning Solutions............................................................................ 8 
2.4 Sample Collection Equipment Contaminated with Concentrated Materials ....... 8 
2.5 Sample Collection Equipment Contaminated with Environmental Media.......... 8 
2.6 Handling of Decontaminated Equipment............................................................. 9 

3 Field Equipment Decontamination Procedures ................................................... 10 
3.1 General ............................................................................................................... 10 
3.2 Specifications for Decontamination Pads .......................................................... 10 
3.3 "Classical Parameter" Sampling Equipment...................................................... 11 
3.4 Sampling Equipment used for the Collection of Trace Organic and Inorganic 

Compounds ........................................................................................................ 11 
3.5 Well Sounders or Tapes ..................................................................................... 12 
3.6 Redi-Flo2® Pump .............................................................................................. 12 
3.7 Downhole Drilling Equipment........................................................................... 12 

3.7.1 Introduction...................................................................................................... 13 
3.7.2 Preliminary Cleaning and Inspection .............................................................. 13 
3.7.3 Drill Rig Field Cleaning Procedure ................................................................ 14 
3.7.4 Field Decontamination Procedure for Drilling Equipment............................. 14 

 
 
 

COPY



______________________________________________________________________________________ 
SESD Operating Procedure                                   Page 4 of 14 SESDPROC-205-R1   
Field Equipment Cleaning and Decontamination 
 
Field Equipment Cleaning and Decontamination_AF.R1 
 
Effective Date:  November 1, 2007     

Contents 
 

1 General Information 
 
1.1 Purpose 
 
This document describes general and specific procedures, methods and considerations to 
be used and observed when cleaning and decontaminating sampling equipment during the 
course of field investigations. 
 
1.2 Scope/Application 
 
The procedures contained in this document are to be followed when field cleaning 
sampling equipment, for both re-use in the field, as well as used equipment being 
returned to the Field Equipment Center (FEC).  On the occasion that SESD field 
investigators determine that any of the procedures described in this section are either 
inappropriate, inadequate or impractical and that other procedures must be used to clean 
or decontaminate sampling equipment at a particular site, the variant procedure will be 
documented in the field log book, along with a description of the circumstances requiring 
its use.  
 
1.3 Documentation/Verification 
 
This procedure was prepared by persons deemed technically competent by SESD 
management, based on their knowledge, skills and abilities and have been tested in 
practice and reviewed in print by a subject matter expert. The official copy of this 
procedure resides on the H: drive of the SESD local area network.  The Field Quality 
Manager (FQM) is responsible for ensuring the most recent version of the procedure is 
placed on the H: drive and for maintaining records of review conducted prior to its 
issuance. 
 
1.4 Definitions 
 
Decontamination: The process of cleaning dirty sampling equipment to the degree to 
which it can be re-used, with appropriate QA/QC, in the field.   
 
Field Cleaning:  The process of cleaning dirty sampling equipment such that it can be 
returned to the FEC in a condition that will minimize the risk of transfer of contaminants 
from a site. 

 
De-ionized water: Tap water that has been treated by passing through a standard de-
ionizing resin column.  At a minimum, the finished water should contain no detectable 
heavy metals or other inorganic compounds (i.e., at or above analytical detection limits) 
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as defined by a standard inductively coupled Argon Plasma Spectrophotometer (ICP) (or 
equivalent) scan.  De-ionized water obtained by other methods is acceptable, as long as it 
meets the above analytical criteria.  Organic-free water may be substituted for de-ionized 
water. 
 
Organic-free water: Tap water that has been treated with activated carbon and de-ionizing 
units.  At a minimum, the finished water must meet the analytical criteria of de-ionized 
water and it should contain no detectable pesticides, herbicides, or extractable organic 
compounds, and no volatile organic compounds above minimum detectable levels as 
determined by the Region 4 laboratory for a given set of analyses.  Organic-free water 
obtained by other methods is acceptable, as long as it meets the above analytical criteria. 

 
Soap:  A standard brand of phosphate-free laboratory detergent, such as Luminox®.   
 
Tap water:  Water from any potable water supply.   De-ionized water or organic-free 
water may be substituted for tap water. 
 
Drilling Equipment: All power equipment used to collect surface and sub-surface soil 
samples or install wells.  For purposes of this procedure, direct push is also included in 
this definition. 

 
1.5  References 
 
SESD Operating Procedure for Management of Investigation Derived Waste, 
SESDPROC-202, Most Recent Version 
 
SESD Operating Procedure for Equipment Cleaning and Decontamination at the FEC, 
SESDPROC-206, Most Recent Version 
 
United States Environmental Protection Agency (US EPA). 2001. Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual. Region 4 
Science and Ecosystem Support Division (SESD), Athens, GA 
 
US EPA. Safety, Health and Environmental Management Program Procedures and Policy 
Manual. Region 4 SESD, Athens, GA, Most Recent Version 
 
1.6 General Precautions 
 

1.6.1 Safety 
 
Proper safety precautions must be observed when field cleaning or 
decontaminating dirty sampling equipment.  Refer to the SESD Safety, Health 
and Environmental Management Program (SHEMP) Procedures and Policy 
Manual and any pertinent site-specific Health and Safety Plans (HASPs) for 
guidelines on safety precautions.  These guidelines, however, should only be used 
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to complement the judgment of an experienced professional.  Address chemicals 
that pose specific toxicity or safety concerns and follow any other relevant 
requirements, as appropriate.  At a minimum, the following precautions should be 
taken in the field during these cleaning operations: 

 
• When conducting field cleaning or decontamination using laboratory detergent, 

safety glasses with splash shields or goggles, and latex gloves will be worn. 
 
• No eating, smoking, drinking, chewing, or any hand to mouth contact should be 

permitted during cleaning operations. 
 
1.6.2 Procedural Precaution 

 
Prior to mobilization to a site, the expected types of contamination should be 
evaluated to determine if the field cleaning and decontamination activities will 
generate rinsates and other waste waters that might be considered RCRA 
hazardous waste or may require special handling.   
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2 Introduction to Field Equipment Cleaning and Decontamination 
 
2.1 General 
 
The procedures outlined in this document are intended for use by field investigators for 
cleaning and decontaminating sampling and other equipment in the field. These 
procedures should be followed in order that equipment is returned to the FEC in a 
condition that will minimize the risk of transfer of contaminants from a site.   
 
Sampling and field equipment cleaned in accordance with these procedures must meet the 
minimum requirements for the Data Quality Objectives (DQOs) of the study or 
investigation.  Site-specific alterations to these procedures should be documented in the 
study plan.  Deviations from these procedures should be documented in the field records. 
 
Cleaning procedures for use at the Field Equipment Center (FEC) are found in SESD 
Operating Procedure for Equipment Cleaning and Decontamination at the FEC 
(SESDPROC-206). 
 
2.2 Handling and Containers for Cleaning Solutions 
   
Improperly handled cleaning solutions may easily become contaminated.  Storage and 
application containers must be constructed of the proper materials to ensure their 
integrity.  Following are acceptable materials used for containing the specified cleaning 
solutions: 
 

• Soap must be kept in clean plastic, metal, or glass containers until used.  It should 
be poured directly from the container during use. 

 
• Tap water may be kept in tanks, hand pressure sprayers, squeeze bottles, or 

applied directly from a hose. 
 
• De-ionized water must be stored in clean, glass or plastic containers that can be 

closed prior to use.  It can be applied from plastic squeeze bottles. 
 
• Organic-free water must be stored in clean glass or Teflon® containers prior to 

use.  It may be applied using Teflon® squeeze bottles, or with the portable 
system. 
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2.3 Disposal of Cleaning Solutions 
 
Procedures for the safe handling and disposition of investigation derived waste (IDW); 
including used wash water and rinse water are in SESD Operating Procedure for 
Management of Investigation Derived Waste (SESDPROC-202).  
 
2.4 Sample Collection Equipment Contaminated with Concentrated Materials 
 
Equipment used to collect samples of concentrated materials from investigation sites 
must be field cleaned before returning from the study.  At a minimum, this should consist 
of washing with soap and rinsing with tap water.  When the above procedure cannot be 
followed, the following options are acceptable: 
 
1.   Leave with facility for proper disposal; 
 
2.   If possible, containerize, seal and secure the equipment and leave on-site for later          

disposal; 
 
3.  Containerize, bag or seal the equipment so that no odor is detected and return to 

the SESD.   
 
It is the project leader’s responsibility to evaluate the nature of the sampled material and 
determine the most appropriate cleaning procedures for the equipment used to sample 
that material.    
 
2.5 Sample Collection Equipment Contaminated with Environmental Media 
 
Equipment used to collect samples of environmental media from investigation sites 
should be field cleaned before returning from the study.  Based on the condition of the 
sampling equipment, one or more of the following options must be used for field 
cleaning: 
 
1.  Wipe the equipment clean;  
 
2.  Water-rinse the equipment;  
 
3.   Wash the equipment in detergent and water followed by a tap water rinse. 
 
4. For grossly contaminated equipment, the procedures set forth in Section 2.4 must 

be followed.    
 
Under extenuating circumstances such as facility limitations, regulatory limitations, or 
during residential sampling investigations where field cleaning operations are not 
feasible, equipment can be containerized, bagged or sealed so that no odor is detected and 
returned to the FEC without being field cleaned.  If possible, FEC personnel should be 
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notified that equipment will be returned without being field cleaned.  It is the project 
leader’s responsibility to evaluate the nature of the sampled material and determine the 
most appropriate cleaning procedures for the equipment used to sample that material.   
  
2.6 Handling of Decontaminated Equipment 
 
After decontamination, equipment should be handled only by personnel wearing clean 
gloves to prevent re-contamination.  In addition, the equipment should be moved away 
(preferably upwind) from the decontamination area to prevent re-contamination.  If the 
equipment is not to be immediately re-used it should be covered with plastic sheeting or 
wrapped in aluminum foil to prevent re-contamination.  The area where the equipment is 
kept prior to re-use must be free of contaminants. 
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3 Field Equipment Decontamination Procedures  
 
3.1 General 
 
Sufficient equipment should be transported to the field so that an entire study can be 
conducted without the need for decontamination.  When equipment must be 
decontaminated in the field, the following procedures are to be utilized.  
 
3.2 Specifications for Decontamination Pads 
 
Decontamination pads constructed for field cleaning of sampling and drilling equipment 
should meet the following minimum specifications: 
 

• The pad should be constructed in an area known or believed to be free of surface 
contamination. 

 
• The pad should not leak. 
 
• If possible, the pad should be constructed on a level, paved surface and should 

facilitate the removal of wastewater.  This may be accomplished by either 
constructing the pad with one corner lower than the rest, or by creating a sump or 
pit in one corner or along one side.  Any sump or pit should also be lined.   

 
• Sawhorses or racks constructed to hold equipment while being cleaned should be 

high enough above ground to prevent equipment from being splashed. 
 
• Water should be removed from the decontamination pad frequently. 
 
• A temporary pad should be lined with a water impermeable material with no 

seams within the pad.  This material should be either easily replaced (disposable) 
or repairable. 

 
At the completion of site activities, the decontamination pad should be deactivated.  The 
pit or sump should be backfilled with the appropriate material designated by the site 
project leader, but only after all waste/rinse water has been pumped into containers for 
disposal.  See SESD Operating Procedure for Management of Investigation Derived 
Waste (SESDPROC-202) for proper handling and disposal of these materials.  If the 
decontamination pad has leaked excessively, soil sampling may be required. 
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3.3 "Classical Parameter" Sampling Equipment 
 
"Classical Parameters" are analyses such as oxygen demand, nutrients, certain inorganics, 
sulfide, flow measurements, etc.  For routine operations involving classical parameter 
analyses, water quality sampling equipment such as Kemmerers, buckets, dissolved 
oxygen dunkers, dredges, etc., may be cleaned with the sample water or tap water 
between sampling locations as appropriate.   
 
Flow measuring equipment such as weirs, staff gages, velocity meters, and other stream 
gauging equipment may be cleaned with tap water between measuring locations, if 
necessary. 
 
Note:  The procedures described in Section 3.3 are not to be used for cleaning field equipment to be used 
for the collection of samples undergoing trace organic or inorganic constituent analyses. 
 
3.4 Sampling Equipment used for the Collection of Trace Organic and Inorganic 

Compounds 
 
For samples undergoing trace organic or inorganic constituent analyses, the following 
procedures are to be used for all sampling equipment or components of equipment that 
come in contact with the sample: 
 

1. Clean with tap water and Luminox® soap using a brush, if necessary, to remove 
particulate matter and surface films.  Equipment may be steam cleaned 
(Luminox® soap and high pressure hot water) as an alternative to brushing.  
Sampling equipment that is steam cleaned should be placed on racks or saw 
horses at least two feet above the floor of the decontamination pad.  PVC or 
plastic items should not be steam cleaned. 

 
2. Rinse thoroughly with tap water. 

 
3. Rinse thoroughly with organic-free water and place on a clean foil-wrapped 

surface to air-dry.  
 

4. All equipment must be wrapped with foil.  If the equipment is to be stored 
overnight before it is wrapped in foil, it should be covered and secured with clean, 
unused plastic sheeting.    
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3.5 Well Sounders or Tapes 
 
The following procedures are recommended for decontaminating well sounders (water 
level indicators) and tapes: 
 

1. Wash with soap and tap water. 
 

2. Rinse with tap water. 
 

3. Rinse with de-ionized water. 
  
3.6 Redi-Flo2® Pump 
 
The Redi-Flo2® pump should be decontaminated prior to use and between each 
monitoring well.  The following procedure is required: 
 
CAUTION - Make sure the pump is not plugged in. 
 

1. Using a brush, scrub the exterior of the pump, electrical cord and garden hose 
with soap and tap water.  Do not wet the electrical plug. 

 
2. Rinse with tap water. 
 
3. Rinse with de-ionized water. 

 
4. Place the equipment in a clean plastic bag. 

 
To clean the Redi-Flo2® ball check valve: 
 

1. Remove the ball check valve from the pump head.  Check for wear and/or 
corrosion, and replace as needed. 

 
2. Using a brush, scrub all components with soap and tap water. 

 
3. Rinse with de-ionized water. 

 
4. Replace the ball check valve to the Redi-Flo27 pump head. 

 
3.7 Downhole Drilling Equipment 
 
These procedures are to be used for drilling activities involving the collection of soil 
samples for trace organic and inorganic constituent analyses and for the construction of 
monitoring wells to be used for the collection of groundwater samples for trace organic 
and inorganic constituent analyses. 
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 3.7.1 Introduction 
 

Cleaning and decontamination of all equipment should occur at a designated area 
(decontamination pad) on the site.  The decontamination pad should meet the 
specifications of Section 3.2 of this procedure. 
 
Tap water brought on the site for drilling and cleaning purposes should be 
contained in a pre-cleaned tank. 
 
A steam cleaner and/or high pressure hot water washer capable of generating a 
pressure of at least 2500 PSI and producing hot water and/or steam (200o F plus), 
with a soap compartment, should be obtained. 

 
 3.7.2 Preliminary Cleaning and Inspection 
 

Drilling equipment should be clean of any contaminants that may have been 
transported from off-site to minimize the potential for cross-contamination.  The 
drilling equipment should not serve as a source of contaminants.  Associated 
drilling and decontamination equipment, well construction materials, and 
equipment handling procedures should meet these minimum specified criteria: 

 
• All downhole augering, drilling, and sampling equipment should be 

sandblasted before use if painted, and/or there is a buildup of rust, hard or 
caked matter, etc., that cannot be removed by steam cleaning (soap and 
high pressure hot water), or wire brushing.  Sandblasting should be 
performed prior to arrival on site, or well away from the decontamination 
pad and areas to be sampled. 

 
• Any portion of the drilling equipment that is over the borehole (kelly bar 

or mast, backhoe buckets, drilling platform, hoist or chain pulldowns, 
spindles, cathead, etc.) should be steam cleaned (soap and high pressure 
hot water) and wire brushed (as needed) to remove all rust, soil, and other 
material which may have come from other sites before being brought on 
site. 

 
• Printing and/or writing on well casing, tremie tubing, etc., should be 

removed before use.  Emery cloth or sand paper can be used to remove the 
printing and/or writing.  Most well material suppliers can provide 
materials without the printing and/or writing if specified when ordered.  
Items that cannot be cleaned are not acceptable and should be discarded. 
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• Equipment associated with the drilling and sampling activities should be 
inspected to insure that all oils, greases, hydraulic fluids, etc., have been 
removed, and all seals and gaskets are intact with no fluid leaks. 

 
 3.7.3 Drill Rig Field Cleaning Procedure 
 

Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or 
mast, backhoe buckets, drilling platform, hoist or chain pulldowns, spindles, 
cathead, etc.) should be steam cleaned (soap and high pressure hot water) between 
boreholes. 

 
 3.7.4 Field Decontamination Procedure for Drilling Equipment 
 

The following is the standard procedure for field cleaning augers, drill stems, 
rods, tools, and associated equipment.  This procedure does not apply to well 
casings, well screens, or split-spoon samplers used to obtain samples for chemical 
analyses, which should be decontaminated as outlined in Section 3.4 of this 
procedure. 

 
1. Wash with tap water and soap, using a brush if necessary, to remove 

particulate matter and surface films.  Steam cleaning (high pressure hot 
water with soap) may be necessary to remove matter that is difficult to 
remove with the brush.  Drilling equipment that is steam cleaned should 
be placed on racks or saw horses at least two feet above the floor of the 
decontamination pad.  Hollow-stem augers, drill rods, etc., that are hollow 
or have holes that transmit water or drilling fluids, should be cleaned on 
the inside with vigorous brushing. 

 
2. Rinse thoroughly with tap water. 

 
3. Remove from the decontamination pad and cover with clean, unused 

plastic.  If stored overnight, the plastic should be secured to ensure that it 
stays in place. 
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Contents 
 

1 General Information 
 
1.1 Purpose 
 
This document describes general and specific procedures, methods and considerations to 
be used and observed when collecting soil samples for field screening or laboratory 
analysis. 
  
1.2 Scope/Application 
 
The procedures contained in this document are to be used by field personnel when 
collecting and handling soil samples in the field. On the occasion that SESD field 
personnel determine that any of the procedures described in this section are either 
inappropriate, inadequate or impractical and that another procedure must be used to 
obtain a soil sample, the variant procedure will be documented in the field log book and 
subsequent investigation report, along with a description of the circumstances requiring 
its use.  
 
1.3 Documentation/Verification 
 
This procedure was prepared by persons deemed technically competent by SESD 
management, based on their knowledge, skills and abilities and have been tested in 
practice and reviewed in print by a subject matter expert. The official copy of this 
procedure resides on the H: drive of the SESD local area network.  The Field Quality 
Manager (FQM) is responsible for ensuring the most recent version of the procedure is 
placed on the H: drive and for maintaining records of review conducted prior to its 
issuance. 
 
1.4 References 
 
International Air Transport Authority (IATA). Dangerous Goods Regulations, Most 
Recent Version 
 
SESD Operating Procedure for Sample and Evidence Management, SESDPROC-005, 
Most Recent Version 
 
SESD Operating Procedure for Logbooks, SESDPROC-010, Most Recent Version 
 
SESD Operating Procedure for Field Sampling Quality Control, SESDPROC-011, Most 
Recent Version 
 
SESD Operating Procedure for Field X-Ray Fluorescence (XRF) Measurement, 
SESDPROC-107, Most Recent Version 
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SESD Operating Procedure for Equipment Inventory and Management, SESDPROC-108, 
Most Recent Version 
 
SESD Operating Procedure for Field Equipment Cleaning and Decontamination, 
SESDPROC-205, Most Recent Version 
 
SESD Operating Procedure for Packaging, Marking, Labeling and Shipping of 
Environmental and Waste Samples, SESDPROC-209, Most Recent Version 
 
Title 49 Code of Federal Regulations, Pts. 171 to 179, Most Recent Version 
 
United States Environmental Protection Agency (US EPA). 1981. "Final Regulation 
Package for Compliance with DOT Regulations in the Shipment of Environmental 
Laboratory Samples," Memo from David Weitzman, Work Group Chairman, Office of 
Occupational Health and Safety (PM-273), April 13, 1981. 
 
US EPA. 2001. Environmental Investigations Standard Operating Procedures and Quality 
Assurance Manual. Region 4 Science and Ecosystem Support Division (SESD), Athens, 
GA 
 
US EPA. Analytical Support Branch Laboratory Operations and Quality Assurance 
Manual. Region 4 SESD, Athens, GA, Most Recent Version 
 
US EPA. Safety, Health and Environmental Management Program Procedures and Policy 
Manual. Region 4 SESD, Athens, GA, Most Recent Version 
 
1.5 General Precautions 
 

1.5.1 Safety 
 
Proper safety precautions must be observed when collecting soil samples.  Refer 
to the SESD Safety, Health and Environmental Management Program (SHEMP) 
Procedures and Policy Manual and any pertinent site-specific Health and Safety 
Plans (HASP) for guidelines on safety precautions.  These guidelines, however, 
should only be used to complement the judgment of an experienced professional.    
Address chemicals that pose specific toxicity or safety concerns and follow any 
other relevant requirements, as appropriate. 
 
1.5.2 Procedural Precautions 

 
The following precautions should be considered when collecting soil samples. 
 

• Special care must be taken not to contaminate samples.  This includes 
storing samples in a secure location to preclude conditions which could 
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alter the properties of the sample.  Samples shall be custody sealed during 
long-term storage or shipment. 

• Collected samples are in the custody of the sampler or sample custodian 
until the samples are relinquished to another party. 

• If samples are transported by the sampler, they will remain under his/her 
custody or be secured until they are relinquished. 

• Shipped samples shall conform to all U.S. Department of Transportation 
(DOT) rules of shipment found in Title 49 of the Code of Federal 
Regulations (49 CFR parts 171 to 179), and/or International Air 
Transportation Association (IATA) hazardous materials shipping 
requirements found in the current edition of IATA’s Dangerous Goods 
Regulations. 

• Documentation of field sampling is done in a bound logbook. 
• Chain-of-custody documents shall be filled out and remain with the 

samples until custody is relinquished. 
• All shipping documents, such as air bills, bills of lading, etc., shall be 

retained by the project leader in the project files.
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2 Special Sampling Considerations 
 
2.1 Soil Samples for Volatile Organic Compounds (VOC) Analysis 
 

If samples are to be analyzed for volatile organic compounds, they should be 
collected in a manner that minimizes disturbance of the sample.  For example, 
when sampling with a bucket auger, the sample for VOC analysis should be 
collected directly from the auger bucket (preferred) or from minimally disturbed 
material immediately after an auger bucket is emptied into the pan.  The sample 
shall be containerized by filling an En Core® Sampler or other Method 5035 
compatible container.  Samples for VOC analysis are not homogenized.  
Preservatives may be required for some samples with certain variations of Method 
5035.  Consult the method or the principal analytical chemist to determine if 
preservatives are necessary. 
 

2.2 Soil Sampling (Method 5035) 
 

The following sampling protocol is recommended for site investigators assessing 
the extent of volatile organic compounds (VOC’s) in soils at a project site.  
Because of the large number of options available, careful coordination between 
field and laboratory personnel is needed. The specific sampling containers and 
sampling tools required will depend upon the detection levels and intended data 
use. Once this information has been established, selection of the appropriate 
sampling procedure and preservation method best applicable to the investigation 
can be made.  

 
 2.2.1 Equipment 

 
Soil for VOC analyses may be retrieved using any of the SESD soil sampling 
methods described in Sections 3 through 8 of this procedure.  Once the soil has 
been obtained, the En Core® Sampler, syringes, stainless steel spatula, standard 
2-oz. soil VOC container, or pre-prepared 40 ml vials may be used/required for 
sub-sampling. The specific sample containers and the sampling tools required will 
depend upon the data quality objectives established for the site or sampling 
investigation.  The various sub-sampling methods are described below. 

 
 2.2.2 Sampling Methodology - Low Concentrations (<200 ug/kg) 
 

When the total VOC concentration in the soil is expected to be less than 200 
µg/kg, the samples may be collected directly with the En Core® Sampler or 
syringe.  If using the syringes, the sample must be placed in the sample container 
(40 ml pre-prepared vial) immediately to reduce volatilization losses.  The 40 ml 
vials should contain 10 ml of organic-free water for an un-preserved sample or 
approximately 10 ml of organic-free water and a preservative.  It is recommended 
that the 40 ml vials be prepared and weighed by the laboratory (commercial 
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sources are available which supply preserved and tared vials).  When sampling 
directly with the En Core® Sampler, the vial must be immediately capped and 
locked 
 
A soil sample for VOC analysis may also be collected with conventional sampling 
equipment.  A sample collected in this fashion must either be placed in the final 
sample container (En Core® Sampler or 40 ml pre-prepared vial) immediately or 
the sample may be immediately placed into an intermediate sample container with 
no head space.  If an intermediate container (usually 2-oz. soil jar) is used, the 
sample must be transferred to the final sample container (En Core® Sampler or 40 
ml pre-prepared vial) as soon as possible, not to exceed 30 minutes. 

 
 NOTE: After collection of the sample into either the En Core® Sampler or other 

container, the sample must immediately be stored in an ice chest and cooled. 
 
 Soil samples may be prepared for shipping and analysis as follows: 
 

En Core® Sampler - the sample shall be capped, locked, and secured in a plastic 
bag. 

 
Syringe - Add about 3.7 cc (approximately 5 grams) of sample material to 40-ml 
pre-prepared containers.  Secure the containers in a plastic bag.  Do not use a 
custody seal on the container; place the custody seal on the plastic bag.  Note: 
When using the syringes, it is important that no air is allowed to become trapped 
behind the sample prior to extrusion, as this will adversely affect the sample. 

 
Stainless Steel Laboratory Spatulas - Add between 4.5 and 5.5 grams 
(approximate) of sample material to 40 ml containers.  Secure the containers in a 
plastic bag.  Do not use a custody seal on the container; place the custody seal on 
the plastic bag. 

 
 2.2.3 Sampling Methodology - High Concentrations (>200 ug/kg) 

 
Based upon the data quality objectives and the detection level requirements, this 
high level method may also be used.  Specifically, the sample may be packed into 
a single 2-oz. glass container with a screw cap and septum seal.  The sample 
container must be filled quickly and completely to eliminate head space.  
Soils\sediments containing high total VOC concentrations may also be collected 
as described in Section 2.2.2, Sampling Methodology - Low Concentrations, and 
preserved using 10 ml methanol.  
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2.2.4 Special Techniques and Considerations for Method 5035 
 
 Effervescence 
 

If low concentration samples effervesce from contact with the acid preservative, 
then either a test for effervescence must be performed prior to sampling, or the 
investigators must be prepared to collect each sample both preserved or un-
preserved as needed, or all samples must be collected unpreserved. 

 
To check for effervescence, collect a test sample and add to a pre-preserved vial.  
If preservation (acidification) of the sample results in effervescence (rapid 
formation of bubbles) then preservation by acidification is not acceptable, and the 
sample must be collected un-preserved. 

 
If effervescence occurs and only pre-preserved sample vials are available, the 
preservative solution may be placed into an appropriate hazardous waste container 
and the vials triple rinsed with organic free water.   An appropriate amount of 
organic free water, equal to the amount of preservative solution, should be placed 
into the vial.  The sample may then be collected as an un-preserved sample.  Note 
that the amount of organic free water placed into the vials will have to be 
accurately measured. 
 

 Sample Size 
 

While this method is an improvement over earlier ones, field investigators must 
be aware of an inherent limitation.  Because of the extremely small sample size 
and the lack of sample mixing, sample representativeness for VOC’s may be 
reduced compared to samples with larger volumes collected for other constituents.  
The sampling design and objectives of the investigation should take this into 
consideration.  

 
 Holding Times 
 

Sample holding times are specified in the Analytical Support Branch Laboratory 
Operations and Quality Assurance Manual (ASBLOQAM), Most Recent 
Version.  Field investigators should note that the holding time for an un-preserved 
VOC soil/sediment sample is 48 hours.  Arrangements should be made to ship the 
soil/sediment VOC samples to the laboratory by overnight delivery the day they 
are collected so the laboratory may preserve and/or analyze the sample within 48 
hours of collection. 

 
 Percent Moisture 
 

Samplers must ensure that the laboratory has sufficient material to determine 
percent moisture in the VOC soil/sediment sample to correct the analytical results 
to dry weight.  If other analyses requiring percent moisture determination are 
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being performed upon the sample, these results may be used.  If not, a separate 
sample (minimum of 2 oz.) for percent moisture determination will be required.  
The sample collected for Percent Moisture may also be used by the laboratory to 
check for preservative compatibility. 
 

 Safety 
 

Methanol is a toxic and flammable liquid. Therefore, methanol must be handled 
with all required safety precautions related to toxic and flammable liquids.  
Inhalation of methanol vapors must be avoided. Vials should be opened and 
closed quickly during the sample preservation procedure.  Methanol must be 
handled in a ventilated area.  Use protective gloves when handling the methanol 
vials.  Store methanol away from sources of ignition such as extreme heat or open 
flames.  The vials of methanol should be stored in a cooler with ice at all times. 

 
 Shipping 
 

Methanol and sodium bisulfate are considered dangerous goods, therefore 
shipment of samples preserved with these materials by common carrier is 
regulated by the U.S. Department of Transportation and the International Air 
Transport Association (IATA).  The rules of shipment found in Title 49 of the 
Code of Federal Regulations (49 CFR parts 171 to 179) and the current edition of 
the IATA Dangerous Goods Regulations must be followed when shipping 
methanol and sodium bisulfate. Consult the above documents or the carrier for 
additional information.  Shipment of the quantities of methanol and sodium 
bisulfate used for sample preservation falls under the exemption for small 
quantities.   

 
The summary table on the following page lists the options available for 
compliance with SW846 Method 5035.  The advantages and disadvantages are 
noted for each option.  SESD’s goal is to minimize the use of hazardous material 
(methanol and sodium bisulfate) and minimize the generation of hazardous waste 
during sample collection. 
 

2.3 Dressing Soil Surfaces 
 
Any time a vertical or near vertical surface is sampled, such as achieved when shovels or 
similar devices are used for subsurface sampling, the surface should be dressed (scraped) 
to remove smeared soil.  This is necessary to minimize the effects of contaminant 
migration interferences due to smearing of material from other levels. 
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Table 1:  Method 5035 Summary  
 

 
 
 
2.4 Special Precautions for Trace Contaminant Soil Sampling 

 
• A clean pair of new, non-powdered, disposable gloves will be worn each 

time a different sample is collected and the gloves should be donned 
immediately prior to sampling.  The gloves should not come in contact 
with the media being sampled and should be changed any time during 
sample collection when their cleanliness is compromised. 

• Sample containers for samples suspected of containing high 
concentrations of contaminants shall be collected, handled and stored 
separately. 

• All background samples shall be segregated from obvious high 
concentration or waste samples.  Sample collection activities shall proceed 
progressively from the least suspected contaminated area to the most 
suspected contaminated area if sampling devices are to be reused.  
Samples of waste or highly contaminated media must not be placed in the 
same ice chest as environmental (i.e., containing low contaminant levels) 
or background samples. 

 
OPTION  

 
PROCEDURE ADVANTAGES 

 
DISADVANTAGES 

 
1 

 
Collect 2 - 40 mL vials with 
~5 grams of sample and 1 - 2 
oz., glass w/septum lid for 
screening, % moisture and 
preservative compatibility 

 
Screening conducted by 
lab 

 
Presently a 48 hour 
holding time for 
unpreserved  samples 
Sample containers 
must be tared 

 
2 

 
Collect 3 En Core® Samplers; 
and 1- 2 oz., glass w/septum 
lid for screening, % moisture 
and preservative compatibility 

 
Lab conducts all 
preservation/preparation 
procedures 

 
Presently a 48 hour 
holding time for 
preparation of samples

 
3 

 
Collect 2 - 40 ml vials with 5 
grams of sample and preserve 
w/methanol or sodium 
bisulfate and 1 - 2-oz., glass 
w/septum lid for screening, % 
moisture and preservative 
compatibility 

 
High level VOC 
samples may be 
composited Longer 
holding time 

 
Hazardous materials  
used in field 
Sample containers 
must be tared 

 
4 

 
Collect 1 -  2-oz., glass 
w/septum lid for analysis, % 
moisture and preservative 
compatibility 

 
Lab conducts all 
preservation/preparation 
procedures 

 
May have significant 
VOC loss   
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• If possible, one member of the field sampling team should take all the 
notes and photographs, fill out tags, etc., while the other members collect 
the samples. 

• Samplers must use new, verified certified-clean disposable or non-
disposable equipment cleaned according to procedures contained in   
SESD Operating Procedure for Field Equipment Cleaning and 
Decontamination (SESDPROC-205), for collection of samples for trace 
metals or organic compound analyses. 

 
2.5 Sample Homogenization 
 

1. If sub-sampling of the primary sample is to be performed in the laboratory, 
transfer the entire primary sample directly into an appropriate, labeled sample 
container(s).  Proceed to step 5. 

 
2. If sub-sampling the primary sample in the field or compositing multiple primary 

samples in the field, place the sample into a glass or stainless steel 
homogenization container and mix thoroughly.  Each aliquot of a composite 
sample should be of the same approximate volume.   

 
3. All soil samples must be thoroughly mixed to ensure that the sample is as 

representative as possible of the sample media. Samples for VOC analysis are 
not homogenized.  The most common method of mixing is referred to as 
quartering. The quartering procedure should be performed as follows: 
 

• The material in the sample pan should be divided into quarters and each 
quarter should be mixed individually. 

• Two quarters should then be mixed to form halves. 
• The two halves should be mixed to form a homogenous matrix. 
 

This procedure should be repeated several times until the sample is adequately 
mixed. If round bowls are used for sample mixing, adequate mixing is achieved 
by stirring the material in a circular fashion, reversing direction, and occasionally 
turning the material over. 

 
4. Place the sample into an appropriate, labeled container(s) by using the alternate 

shoveling method and secure the cap(s) tightly.  The alternate shoveling method 
involves placing a spoonful of soil in each container in sequence and repeating 
until the containers are full or the sample volume has been exhausted.  Threads on 
the container and lid should be cleaned to ensure a tight seal when closed. 

 
5. Return any unused sample material back to the auger, drill or push hole from 

which the sample was collected. 
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2.6 Quality Control 
 

If possible, a control sample should be collected from an area not affected by the possible 
contaminants of concern and submitted with the other samples.  This control sample 
should be collected as close to the sampled area as possible and from the same soil type.  
Equipment blanks should be collected if equipment is field cleaned and re-used on-site or 
if necessary to document that low-level contaminants were not introduced by sampling 
tools.   SESD Operating Procedure for Field Sampling Quality Control (SESDPROC-
011) contains other procedures that may be applicable to soil sampling investigations. 
 
2.7 Records 
 
Field notes, recorded in a bound field logbook, will be generated, as well as chain-of-
custody documentation, as described in the SESD Operating Procedure for Logbooks 
(SESDPROC-010) and the SESD Operating Procedure for Sample and Evidence 
Management (SESDPROC-005).  
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3 Manual Soil Sampling Methods 
 
3.1 General 
 
These methods are used primarily to collect surface and shallow subsurface soil samples.  
Surface soils are generally classified as soils between the ground surface and 6 to 12 
inches below ground surface.  The most common interval is 0 to 6 inches, however the 
data quality objectives of the investigation may dictate another interval, such as 0 to 3 
inches for risk assessment purposes.  The shallow subsurface interval may be considered 
to extend from approximately 12-inches below ground surface to a site-specific depth at 
which sample collection using manual collection methods becomes impractical.  
 
3.2 Spoons 
 
Stainless steel spoons may be used for surface soil sampling to depths of approximately 
6-inches below ground surface where conditions are generally soft and non-indurated and 
there is no problematic vegetative layer to penetrate. 
 
 3.2.1 Special Considerations When Using Spoons 
 

• When using stainless steel spoons, consideration must be given to the 
procedure used to collect the volatile organic compound sample.  If the 
soil being sampled is cohesive and holds its in situ texture in the spoon, 
the En Core® Sampler or syringe used to collect the sub-sample for 
Method 5035 should be plugged directly from the spoon.  If, however, 
the soil is not cohesive and crumbles when removed from the ground 
surface for sampling, consideration should be given to plugging the 
sample for Method 5035 directly from the ground surface at a depth 
appropriate for the investigation Data Quality Objectives. 

• When compositing, make sure that each composite location (aliquot) 
consist of equal volumes, i.e., same number of equal spoonfuls. 

• If a thick, matted root zone is present at or near the surface, it should 
be removed before the sample is collected 

 
3.3 Hand Augers 
 
Hand augers may be used to advance boreholes and collect soil samples in the surface 
and shallow subsurface intervals.  Typically, 4-inch stainless steel auger buckets with 
cutting heads are used.   The bucket is advanced by simultaneously pushing and turning 
using an attached handle. 

 
3.3.1 Surface Soil Sampling 

 
When conducting surface soil sampling with hand augers, the auger buckets may 
be used with a handle alone or with a handle and extensions.  The bucket is 
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advanced to the appropriate depth and the contents are transferred to the 
homogenization container for processing.  Observe precautions for volatile 
organic compound sample collection found in Section 2.2.4, Special Techniques 
and Considerations for Method 5035. 
 
3.3.2 Subsurface Soil Sampling 

 
Hand augers are the most common equipment used to collect shallow subsurface 
soil samples.  Auger holes are advanced one bucket at a time until the sample 
depth is achieved.  When the sample depth is reached, the bucket used to advance 
the hole is removed and a clean bucket is attached.  The clean auger bucket is then 
placed in the hole and filled with soil to make up the sample and removed. 

 
The practical depth of investigation using a hand auger depends upon the soil 
properties and depth of investigation.  In sand, augering is usually easily 
performed, but the depth of collection is limited to the depth at which the sand 
begins to flow or collapse.  Hand augers may also be of limited use in tight clays 
or cemented sands.  In these soil types, the greater the depth attempted, the more 
difficult it is to recover a sample due to increased friction and torqueing of the 
hand auger extensions. At some point these problems become so severe that 
power equipment must be used. 
 
3.3.3 Special Considerations for Soil Sampling with the Hand Auger 

 
• Because of the tendency for the auger bucket to scrape material from the 

sides of the auger hole while being extracted, the top several inches of soil 
in the auger bucket should be discarded prior to placing the bucket 
contents in the homogenization container for processing.    

• Observe precautions for volatile organic compound sample collection 
found in Section 2.2.4, Special Techniques and Considerations for 
Method 5035.  Collect the VOC sample directly from the auger bucket, if 
possible. 

• Power augers, such as the Little Beaver®, and drill rigs may be used to 
advance boreholes to depths for subsurface soil sampling with the hand 
auger.  They may not be used for sample collection.  When power augers 
are used to advance a borehole to depth for sampling, care must be taken 
that exhaust fumes, gasoline and/or oil do not contaminate the borehole or 
area in the immediate vicinity of sampling. 

• When a new borehole is advanced, the entire hand auger assembly must be 
replaced with a properly decontaminated hand auger assembly.
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4  Direct Push Soil Sampling Methods 
 
4.1 General 
 
These methods are used primarily to collect shallow and deep subsurface soil samples.  
Three methods are available for use with either the Geoprobe® or the drill rig adapted 
with a hydraulic hammer.  All methods involve the collection and retrieval of the soil 
sample within a thin-walled liner.  The following sections describe each of the specific 
sampling methods that can be accomplished using direct push techniques, along with 
details specific to each method. 
 
4.2 Large Bore® Soil Sampler 
 
The Large Bore® (LB) sampler is a solid barrel direct push sampler equipped with a 
piston-rod point assembly used primarily for collection of depth-discrete subsurface soil 
samples.  The sample barrel is approximately 30-inches (762 mm) long and has a 1.5-
inch (38 mm) outside diameter.  The LB® sampler is capable of recovering a discrete 
sample core 22 inches x 1.0 inch (559 mm x 25 mm) contained inside a removable liner.  
The resultant sample volume is a maximum of 283 ml.   
 
After the LB® sample barrel is equipped with the cutting shoe and liner, the piston-rod 
point assembly is inserted, along with the drive head and piston stop assembly.  The 
assembled sampler is driven to the desired sampling depth, at which time the piston stop 
pin is removed, freeing the push point.  The LB® sampler is then pushed into the soil a 
distance equal to the length of the LB® sample barrel.  The probe rod string, with the 
LB® sampler attached, is then removed from the subsurface.  After retrieval, the LB® 
sampler is then removed from the probe rod string.  The drive head is then removed to 
allow removal of the liner and soil sample. 
 
4.3 Macro-Core® Soil Sampler 
 
The Macro-Core® (MC) sampler is a solid barrel direct push sampler equipped with a 
piston-rod point assembly used primarily for collection of either continuous or depth-
discrete subsurface soil samples.  Although other lengths are available, the standard 
MC® sampler has an assembled length of approximately 52 inches (1321 mm) with an 
outside diameter of 2.2 inches (56 mm).  The MC® sampler is capable of recovering a 
discrete sample core 45 inches x 1.5 inches (1143 mm x 38 mm) contained inside a 
removable liner.  The resultant sample volume is a maximum of 1300 ml.  The MC® 
sampler may be used in either an open-tube or closed-point configuration.  Samples 
collected for chemical analyses must be collected with the closed-point configuration.  If 
used for collection of soil for stratigraphic descriptions, the open-tubed configuration is 
acceptable. 
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4.4 Dual Tube Soil Sampling System 
 
The Dual Tube 21 soil sampling system is a direct push system for collecting continuous 
core samples of unconsolidated materials from within a sealed outer casing of 2.125-inch 
(54 mm) OD probe rod.  The samples are collected within a liner that is threaded onto the 
leading end of a string of 1.0-inch diameter probe rod.  Collected samples have a volume 
of up to 800 ml in the form of a 1.125-inch x 48-inch (29 mm x 1219 mm) core.  Use of 
this method allows for collection of continuous core inside a cased hole, minimizing or 
preventing cross-contamination between different intervals during sample collection.  
The outer casing is advanced, one core length at a time, with only the inner probe rod and 
core being removed and replaced between samples.  If the sampling zone of interest 
begins at some depth below ground surface, a solid drive tip must be used to drive the 
dual tube assembly and core to its initial sample depth. 
 
4.5  Special Considerations When Using Direct Push Sampling Methods 
 

• Liner Use and Material Selection – Due to the mode of operation, the samples 
must be collected with a liner.  Liners are available in the following materials:  
stainless steel, brass, cellulose acetate butyrate (CAB), PETG, polyvinyl chloride 
(PVC) and Teflon®.   For the majority of environmental investigations conducted 
by EIB, either CAB or Teflon® liners are used.  If samples are collected for 
organic compound analyses, Teflon® liners are required.  CAB or PVC liners 
may be used if metals or other inorganic constituents are the object of the 
investigation. 

• Sample Orientation – When the liners and associated sample are removed from 
the sample tubes, it is important to maintain the proper orientation of the sample.  
This is particularly important when multiple sample depths are collected from the 
same push.  It is also important to maintain proper orientation to define precisely 
the depth at which an aliquot was collected.  Maintaining proper orientation is 
typically accomplished using vinyl end caps.  Convention is to place red caps on 
the top of the liner and black caps on the bottom to maintain proper sample 
orientation.  Orientation can also be indicated by marking on the exterior of the 
liner with a permanent marker. 

• Core Catchers – Occasionally the material being sampled lacks cohesiveness and 
is subject to crumbling and falling out of the sample liner.  In cases such as these, 
the use of core catchers on the leading end of the sampler may help retain the 
sample until it is retrieved to the surface.  Materials of construction for core 
catchers must be consistent with the type of liner used, i.e., if stainless steel liners 
are required, stainless steel core catchers must be used. 

• VOC Sample Collection - Observe precautions for volatile organic compound 
sample collection found in Section 2.2.4, Special Techniques and Considerations 
for Method 5035. 
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5 Split Spoon/Drill Rig Methods  
 
5.1 General 
 
Split spoon sampling methods are used primarily to collect shallow and deep subsurface 
soil samples.  All split spoon samplers, regardless of size, are basically split cylindrical 
barrels that are threaded on each end.  The leading end is held together with a beveled 
threaded collar that functions as a cutting shoe.  The other end is held together with a 
threaded collar that serves as the sub used to attach the spoon to the string of drill rod.  
Two basic methods are available for use, including the smaller diameter standard split 
spoon, driven with the drill rig safety hammer, and the larger diameter continuous split 
spoon, advanced inside and slightly ahead of the lead auger during hollow stem auger 
drilling.  The following sections describe each of the specific sampling methods, along 
with details specific to each method. 
 
5.2 Standard Split Spoon 
 
A drill rig is used to advance a borehole to the target depth.  The drill string is then 
removed and a standard split spoon is attached to a string of drill rod.  Split spoons used 
for soil sampling must be constructed of stainless steel and are typically 2.0-inches OD 
(1.5-inches ID) and 18-inches to 24-inches in length.  Other diameters and lengths are 
common and may be used if constructed of the proper material.  After the spoon is 
attached to the string of drill rod it is lowered into the borehole.  The drill rig safety 
hammer is then used to drive the split spoon into the soil at the bottom of the borehole.  
After the split spoon has been driven into the soil, filling the spoon, it is retrieved to the 
surface, where it is removed from the drill rod string and opened for sample acquisition. 
 
5.3 Continuous Split Spoon 
 
The continuous split spoon is a large diameter split spoon that is advanced into the soil 
column inside a hollow stem auger.  Continuous split spoons are typically 3-inches to 5-
inches in diameter and either 5-feet or 10-feet in length, although the 5-foot long 
samplers are most common.  After the auger string has been advanced into the soil 
column a distance equal to the length of the sampler being used it is returned to the 
surface.  The sampler is removed from inside the hollow stem auger and the threaded 
collars are removed.  The split spoon is then opened for sampling. 
 
5.4 Special Considerations When Using Split Spoon Sampling Methods 
 

• Always discard the top several inches of material in the spoon before removing 
any portion for sampling.  This material normally consists of borehole wall 
material that has sloughed off of the borehole wall after removal of the drill string 
prior to and during inserting the split spoon. 

• Observe precautions for volatile organic compound sample collection found in 
Section 2.2.4, Special Techniques and Considerations for Method 5035. 
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6 Shelby Tube/Thin-Walled Sampling Methods  
 
6.1 General 
 
Shelby tubes, also referred to generically as thin-walled push tubes or Acker thin-walled 
samplers, are used to collect subsurface soil samples in cohesive soils and clays during 
drilling activities.  In addition to samples for chemical analyses, Shelby tubes are also 
used to collect relatively undisturbed soil samples for geotechnical analyses, such as 
hydraulic conductivity and permeability, to support hydrogeologic characterizations at 
hazardous waste and other sites. 
 
6.2   Shelby Tube Sampling Method 
 
A typical Shelby tube is 30-inches in length and has a 3.0-inch OD (2.875 ID) and may 
be constructed of steel, stainless steel, galvanized steel, or brass.  They also typically are 
attached to push heads that are constructed with a ball-check to aid in holding the 
contained sample during retrieval.  If used for collecting samples for chemical analyses, it 
must be constructed of stainless steel.  If used for collecting samples for standard 
geotechnical parameters, any material is acceptable. 
 
To collect a sample, the tube is attached to a string of drill rod and is lowered into the 
borehole, where the sampler is then pressed into the undisturbed clay or silts by hydraulic 
force. After retrieval to the surface, the tube containing the sample is then removed from 
the sampler head.  If samples for chemical analyses are needed, the soil contained inside 
the tube is then removed for sample acquisition.  If the sample is collected for 
geotechnical parameters, the tube is typically capped, maintaining the sample in its 
relatively undisturbed state, and shipped to the appropriate geotechnical laboratory. 
 
6.3 Special Considerations When Using Split Spoon Sampling Methods 
 
Observe precautions for volatile organic compound sample collection found in Section 
2.2.4, Special Techniques and Considerations for Method 5035. 
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7 Backhoe Sampling Method  
 
7.1 General 
 
Backhoes may be used in the collection of surface and shallow subsurface soil samples.  
The trenches created by excavation with a backhoe offer the capability of collecting 
samples from very specific intervals and allow visual correlation with vertically and 
horizontally adjacent material.  If possible, the sample should be collected without 
entering the trench.  Samples may be obtained from the trench wall or they may be 
obtained directly from the bucket at the surface.  The following sections describe various 
techniques for safely collecting representative soil samples with the aid of a backhoe. 
 
7.2 Scoop and Bracket Method 
 
If a sample interval is targeted from the surface, it can be sampled using a stainless steel 
scoop and bracket.  First a scoop and bracket are affixed to a length of conduit and is 
lowered into the backhoe pit.  The first step is to take the scoop and scrape away the soil 
comprising the surface of the excavated wall.  This material likely represents soil that has 
been smeared by the backhoe bucket from adjacent material.  After the smeared material 
has been scraped off, the original stainless steel scoop is removed and a clean stainless 
steel scoop is placed on the bracket.  The clean scoop can then be used to remove 
sufficient volume of soil from the excavation wall to make up the required sample 
volume.  
 
7.3 Direct-From-Bucket Method 
 
It is also possible to collect soil samples directly from the backhoe bucket at the surface.  
Some precision with respect to actual depth or location may be lost with this method but 
if the soil to be sampled is uniquely distinguishable from the adjacent or nearby soils, it 
may be possible to characterize the material as to location and depth.  In order to ensure 
representativeness, it is also advisable to dress the surface to be sampled by scraping off 
any smeared material that may cross-contaminate the sample.  
 
7.4  Special Considerations When Sampling with a Backhoe 
 

• Do not physically enter backhoe excavations to collect a sample.  Use either 
procedure 7.2, Scoop and Bracket Method, or procedure 7.3, Direct-From-Bucket 
Method to obtain soil for sampling. 

• Smearing is an important issue when sampling with a backhoe.  Measures must be 
taken, such as dressing the surfaces to be sampled (see Section 2.3), to mitigate 
problems with smearing. 
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• Paint, grease and rust must be removed and the bucket decontaminated prior to 
sample collection. 

• Observe precautions for volatile organic compound sample collection found in 
Section 2.2.4, Special Techniques and Considerations for Method 5035. 
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Prepared by: 
DRESDNER ROBIN FOR CAMDEN REDEVELOPMENT AGENCY 

 
 

[Signature] 
 
 

[Print Name Below Signature] 

 

Recorded by: 

 

 

[Signature, Officer of County Recording Office] 
 
 

                                                                                                           [Print Name Below Signature]                         

 
DEED NOTICE 

 
This Deed Notice is made as of the _____ day of _____________, by the Camden 

Redevelopment Agency, City Hall, Suite 1300, P.O. Box 95120, Camden, New Jersey, 08101 
(together with his/her/its/their successors and assigns, collectively "Owner"). 
 

1.  THE PROPERTY.  Camden Redevelopment Agency, City Hall, Suite 1300, P.O. Box 
95120, Camden, New Jersey, 08101 is the owner in fee simple of certain real property designated 
as the ABC Barrel Company Site located at 308 to 322 North Front Street, Block 62 Lots 38 & 
42 on the tax map of the City of Camden, Camden County, New Jersey; the New Jersey 
Department of Environmental Protection Program Interest Number (Preferred ID) for the 
contaminated site is 006594; and the property is more particularly described in Exhibit A,  which 
is attached hereto and made a part hereof  (the "Property"). 
 

2.  DEPARTMENT’S ASSIGNED BUREAU.  The Bureau of Southern Field Operations, 
was the New Jersey Department of Environmental Protection program that was responsible for 
the oversight of the remediation of the Property.   

      
3.  SOIL CONTAMINATION.  Soil contamination remains in certain areas of the Property 

which contains contaminants in concentrations that do not allow for the unrestricted use of the 
Property; this soil contamination is described, including the type, concentration and specific 
location of such contaminants, in Exhibit B, which is attached hereto and made a part hereof.  As 
a result, there is a statutory requirement for this Deed Notice and engineering controls in 
accordance with N.J.S.A. 58:10B-13. 

 
4.  CONSIDERATION.  In accordance with NJDEP approval of the remedial action, and 

other good and valuable consideration, Owner has agreed to subject the Property to certain 
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statutory and regulatory requirements which impose restrictions upon the use of the Property, to 
restrict certain uses of the Property, and to provide notice to subsequent owners, lessees and 
operators of the restrictions and the monitoring, maintenance, and biennial certification 
requirements outlined in this Deed Notice and required by law, as set forth herein. 
 

5A. RESTRICTED AREAS.  Due to the presence of contaminants, the Owner has agreed, 
as part of the remedial action for the Property, to restrict the use of certain parts of the Property 
(the "Restricted Areas"); a narrative description of these restrictions, along with the associated 
monitoring and maintenance activities and the biennial certification requirements are provided in 
Exhibit C, which is attached hereto and made a part hereof.  The Owner has also agreed to 
maintain a list of these restrictions on site for inspection by governmental enforcement officials. 
 

5B. ENGINEERING CONTROLS.  Due to the presence and concentration of these 
contaminants, the Owner has also agreed, as part of the remedial action for the Property, to the 
placement of certain engineering controls on the Property; a narrative description of these 
engineering controls, along with the associated monitoring and maintenance activities and the 
biennial certification requirements are provided in Exhibit C. 
 

6A. ALTERATIONS, IMPROVEMENTS, AND DISTURBANCES. 
 

i. Except as provided in Paragraph 6B, below, no person shall make, or allow to be made, 
any alteration, improvement, or disturbance in, to, or about the Property which disturbs any 
engineering control at the Property without first obtaining the express written consent of the 
Department of Environmental Protection.  Nothing herein shall constitute a waiver of the 
obligation of any person to comply with all applicable laws and regulations including, 
without limitation, the applicable rules of the Occupational Safety and Health 
Administration.  To request the consent of the Department of Environmental Protection, 
contact: 

Department of Environmental Protection 
Division of Remediation Management and Response 
Bureau of Operation, Maintenance, and Monitoring 
Deed Notice Inspection Program 
P.O. Box 413 
401 E. State Street 
Trenton, NJ  08625-0413 

 
ii. Notwithstanding subparagraph 6A.i., above, the Department of Environmental 

Protection's express written consent is not required for any alteration, improvement, or 
disturbance provided that the owner, lessee or operator: 

 
(A) Notifies the Department of Environmental Protection of the activity by calling the 

DEP Hotline, at 1-877-WARN-DEP or 1-877-927-6337, within twenty-four (24) hours 
after the beginning of each alteration, improvement, or disturbance; 
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(B) Restores any disturbance of an engineering control to pre-disturbance conditions 
within sixty (60) calendar days after the initiation of the alteration, improvement or 
disturbance; 

 
(C) Ensures that all applicable worker health and safety laws and regulations are 

followed during the alteration, improvement, or disturbance, and during the restoration; 
 

(D) Ensures that exposure to contamination in excess of the applicable remediation 
standards does not occur; 

 
(E) Submits a written report, describing the alteration, improvement, or disturbance, 

to the Department of Environmental Protection within sixty calendar days after the end of 
each alteration, improvement, or disturbance.  The owner, lessee or operator shall include 
in the report the nature of the alteration, improvement, or disturbance, the dates and 
duration of the alteration, improvement, or disturbance, the name of key individuals and 
their affiliations conducting the alteration, improvement, or disturbance, a description of 
the notice the Owner gave to those persons prior to the disturbance, the amounts of soil 
generated for disposal, if any, the final disposition and any precautions taken to prevent 
exposure.  The owner, lessee, or operator shall submit the report to: 

 
Department of Environmental Protection 
Division of Remediation Management and Response 
Bureau of Operation, Maintenance, and Monitoring   
Deed Notice Inspection Program 
P.O. Box 413 
401 E. State Street 
Trenton, NJ  08625-0413 

 
 

6B. EMERGENCIES.  In the event of an emergency, which presents, or may present, an 
unacceptable risk to the public health and safety, or to the environment, any person may 
temporarily breach any engineering control provided that that person complies with each of the 
following: 
 

i.  Immediately notifies the Department of Environmental Protection of the emergency, 
by calling the DEP Hotline at 1-877-WARNDEP or 1-877-927-6337; 

 
ii.  Limits both the actual disturbance and the time needed for the disturbance to the 

minimum reasonably necessary to adequately respond to the emergency; 
 

iii.  Implements all measures necessary to limit actual or potential, present or future risk 
of exposure to humans or the environment to the contamination; 

 
iv.  Notifies the Department of Environmental Protection when the emergency has ended 

by calling the DEP Hotline at 1-877-WARNDEP or 1-877-927-6337; 
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v.  Restores the engineering control to the pre-emergency conditions as soon as possible, 
and provides a written report to the Department of Environmental Protection of such 
emergency and restoration efforts within sixty calendar days after completion of the 
restoration of the engineering control.  The report must include all information pertinent to 
the emergency, potential discharges of contaminants, and restoration measures that were 
implemented, which, at a minimum, should specify: (a) the nature and likely cause of the 
emergency, (b) the potential discharges of or exposures to contaminants, if any, that may 
have occurred, (c) the measures that have been taken to mitigate the effects of the emergency 
on human health and the environment, (d) the measures completed or implemented to restore 
the engineering control, and (e) the changes to the engineering control or site operation and 
maintenance plan to prevent recurrence of such conditions in the future.  The owner, lessee, 
or operator shall submit the report to: 

 
Department of Environmental Protection 
Division of Remediation Management and Response 
Bureau of Operation, Maintenance, and Monitoring 
Deed Notice Inspection Program 
P.O. Box 413 
401 E. State Street 
Trenton, NJ  08625-0413 

 
7A. MONITORING AND MAINTENANCE OF DEED NOTICE, AND 

PROTECTIVENESS CERTIFICATION.  The persons in any way responsible, pursuant to 
the Spill Compensation and Control Act, N.J.S.A.  58:10-23.11a et seq., for the hazardous 
substances that remain at the Property, the persons responsible for conducting the remediation, 
the Owner, and the subsequent owners, lessees, and operators, shall monitor and maintain this 
Deed Notice, and certify to the Department on a biennial basis that the remedial action that 
includes this Deed Notice remains protective of the public health and safety and of the 
environment.  The subsequent owners, lessees and operators have this obligation only during 
their ownership, tenancy, or operation.  The specific obligations to monitor and maintain the 
deed notice shall include all of the following: 
 

i.  Monitoring and maintaining this Deed Notice according to the requirements in Exhibit 
C, to ensure that the remedial action that includes the Deed Notice continues to be protective 
of the public health and safety and of the environment; 

 
ii.  Conducting any additional remedial investigations and implement any additional 

remedial actions, that are necessary to correct, mitigate, or abate each problem related to the 
protectiveness of the remedial action for the property prior to the date that the certification is 
due to the Department pursuant to iii, below, in order to ensure that the remedial action that 
includes this Deed Notice remains protective of the public health and safety and of the 
environment. 

 
iii.  Certify to the Department of Environmental Protection as to the continued 

protectiveness of the remedial action that includes this Deed Notice, on a form provided by 
the Department and consistent with N.J.A.C. 7:26C-1.2 (a)1, every two years on the 
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anniversary of the date the Department issued the no further action letter for the first soil 
remedial action that included a Deed Notice. 
 
7B.  MONITORING AND MAINTENANCE OF ENGINEERING CONTROLS, AND 

PROTECTIVENESS CERTIFICATION.  The persons in any way responsible, pursuant to 
the Spill Compensation and Control Act, N.J.S.A. 58:10-23.11a et seq., for the hazardous 
substances that remain at the Property, the person responsible for conducting the remediation, 
and, the Owner, and the subsequent owners, lessees, and operators, shall maintain all engineering 
controls at the Property and certify to the Department on a biennial basis that the remedial action 
of which each engineering control is a part remains protective of the public health and safety and 
of the environment.  The subsequent owners, lessees and operators have this obligation only 
during their ownership, tenancy, or operation.  The specific obligations to monitor and maintain 
the engineering controls shall include the following: 
 

i.  Monitoring and maintaining each engineering control according to the requirements in 
Exhibit C, to ensure that the remedial action that includes the engineering control continues 
to be protective of the public health and safety and of the environment; 

 
ii.  Conducting any additional remedial investigations and implement any additional 

remedial actions, that are necessary to correct, mitigate, or abate each problem related to the 
protectiveness of the remedial action for the property prior to the date that the certification is 
due to the Department pursuant to iii, below, in order to ensure that the remedial action that 
includes the engineering control remains protective of the public health and safety and of the 
environment. 

 
iii.  Certify to the Department of Environmental Protection as to the continued 

protectiveness of the remedial action that includes the engineering control, on a form 
provided by the Department and consistent with N.J.A.C. 7:26C-1.2 (a)1, every two years on 
the anniversary of the date the Department issued the no further action letter for the first soil 
remedial action that included a Deed Notice. 

 
8.  ACCESS.  The Owner and the subsequent owners, lessees and operators agree to allow 

the Department, its agents and representatives access to the Property to inspect and evaluate the 
continued protectiveness of the remedial action that includes this Deed Notice and to conduct 
additional remediation to ensure the protection of the public health and safety and of the 
environment if persons responsible for monitoring the protectiveness of the remedial action, as 
described in Paragraph 7, above, fail to conduct such remediation pursuant to this Deed Notice as 
required by law.  The Owner, and the subsequent owners and lessees, shall also cause all leases, 
subleases, grants, and other written transfers of an interest in the Restricted Areas to contain a 
provision expressly requiring that all holders thereof provide such access to the Department. 
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9.  NOTICES. 
 

i.  The Owner and the subsequent owners and lessees, shall cause all leases, grants, and 
other written transfers of an interest in the Restricted Areas to contain a provision expressly 
requiring all holders thereof to take the Property subject to the restrictions contained herein 
and to comply with all, and not to violate any of the conditions of this Deed Notice.  Nothing 
contained in this Paragraph shall be construed as limiting any obligation of any person to 
provide any notice required by any law, regulation, or order of any governmental authority. 

 
ii.  Owner and all subsequent owners and lessees shall notify any person intending to 

conduct invasive work or excavate within the Restricted Areas at the Property, including, 
without limitation, tenants, employees of tenants, and contractors of the nature and location 
of contamination in the Restricted Areas, and, of the precautions necessary to minimize 
potential human exposure to contaminants. 

 
iii.  The Owner and the subsequent owners shall provide written notice to the Department 

of Environmental Protection at least thirty calendar days before the effective date of any 
conveyance, grant, gift, or other transfer, in whole or in part, of the owner’s interest in the 
Restricted Area. 

 
iv.  The Owner and the subsequent owners shall provide written notice to the Department 

within thirty (30) calendar days following the owner’s petition for or filing of any document 
initiating a rezoning of the Property.  The Owner and the subsequent owners shall submit the 
written notice to: 

 
Department of Environmental Protection 
Division of Remediation Management and Response 
Bureau of Operation, Maintenance, and Monitoring 
Deed Notice Inspection Program 
P.O. Box 413 
401 E. State Street 
Trenton, NJ  08625-0413. 

 
 
10.  ENFORCEMENT OF VIOLATIONS. 

 
i.  This Deed Notice itself is not intended to create any interest in real estate in favor of 

the Department of Environmental Protection, nor to create a lien against the Property, but 
merely is intended to provide notice of certain conditions and restrictions on the Property and 
to reflect the regulatory and statutory obligations imposed as a conditional remedial action 
for this site. 

 
ii.  The restrictions provided herein may be enforceable solely by the Department against 

any person who violates this Deed Notice.  To enforce violations of this Deed Notice, the 
Department may initiate one or more enforcement actions pursuant to N.J.S.A. 58:10-23.11u 
and require additional remediation and assess damages pursuant to N.J.S.A. 58:10-23.11g. 
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11.  SEVERABILITY.  If any court of competent jurisdiction determines that any provision 

of this Deed Notice requires modification, such provision shall be deemed to have been modified 
automatically to conform to such requirements.  If a court of competent jurisdiction determines 
that any provision of this Deed Notice is invalid or unenforceable and the provision is of such a 
nature that it cannot be modified, the provision shall be deemed deleted from this instrument as 
though the provision had never been included herein.  In either case, the remaining provisions of 
this Deed Notice shall remain in full force and effect. 
 

12.  SUCCESSORS AND ASSIGNS.  This Deed Notice shall be binding upon Owner and 
upon Owner's successors and assigns, and subsequent owners, lessees and operators while each 
is an owner, lessee, or operator of the Property. 
 

13.  MODIFICATION AND TERMINATION. 
 

i.  Any person may request in writing, at any time, that the Department modify this Deed 
Notice where performance of subsequent remedial actions, a change of conditions at the 
Property, or the adoption of revised remediation standards suggest that modification of the 
Deed Notice would be appropriate. 

 
ii.  Any person may request in writing, at any time, that the Department terminate this 

Deed Notice because the conditions which triggered the need for this Deed Notice are no 
longer applicable. 

 
iii.  This Deed Notice may be revised or terminated only upon filing of an instrument, 

executed by the Department, in the office of the County Registrar of Bergen County, New 
Jersey, expressly modifying or terminating this Deed Notice. 

 
14A.  EXHIBIT A.  Exhibit A includes the following maps of the Property and the vicinity: 

 
i.  Exhibit A-1: Vicinity Map - A map that identifies by name the roads, and other 

important geographical features in the vicinity of the Property (for example, Hagstrom 
County Maps); 

 
ii.  Exhibit A-2: Metes and Bounds Description - A metes and bounds description of the 

Property, including reference to tax lot and block numbers for the Property; 
 

iii.  Exhibit A-3: Property Map - A scaled map of the Property, scaled at one inch to 200 
feet or less, and if more than one map is submitted, the maps shall be presented as overlays, 
keyed to a base map; and the Property Map shall include diagrams of major surface 
topographical features such as buildings, roads, and parking lots. 
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14B.  EXHIBIT B.  Exhibit B includes the following descriptions of the Restricted Areas: 

 
i.  Exhibit B-1:  Restricted Areas (Exhibit B-1a) shows the location of three restricted 

areas within Property.  Each restricted area maps includes: 
 

(A) As-built diagrams of each engineering control, including caps, fences, slurry 
walls, ground water monitoring wells, and ground water pumping systems; 

 
(B) As-built diagrams of any buildings, roads, parking lots and other structures that 

function as engineering controls; and 
 

(C) Designation of all soil and sediment sample locations within the restricted areas 
that exceed any soil or sediment standard that are keyed into one of the tables described 
in the following paragraph. 

 
ii.  Exhibit B-2:  Restricted Area Data Table - A separate table for each restricted area 

Exhibit B-2) that includes:  
 

(A) Sample location designation from the Restricted Areas; 
 

(B) Sample elevation based upon mean sea level; 
 

(C) Name and chemical abstract service registry number of each contaminant with a 
concentration that exceeds the unrestricted use standard; 

 
(D) The restricted and unrestricted use standards for each contaminant in the table; 

and 
 

(E) The remaining concentration of each contaminant at each sample location at each 
elevation. 

 
14C.  EXHIBIT C.  Exhibit C includes narrative descriptions of the institutional controls 

and engineering controls as follows: 
 

i.  Exhibit C-1:  Deed Notice as Institutional Control: Exhibit C-1 includes a narrative 
description of the restriction and obligations of this Deed Notice that are in addition to those 
describe above, as follows: 

 
(A) General Description of this Deed Notice: 

 
(1) Description and estimated size of the Restricted Areas as described above; 

 
(2) Description of the restrictions on the Property by operation of this Deed 

Notice; and 
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(3) The objective of the restrictions. 
(B) Description of the monitoring necessary to determine whether: 

 
(1) Any disturbances of the soil in the Restricted Areas did not result in the 

unacceptable exposure to the soil contamination; 
 

(2) There have been any land use changes subsequent to the filing of this Deed 
Notice or the most recent biennial certification, whichever is more recent; 

 
(3) The current land use on the Property is consistent with the restrictions in this 

Deed Notice; 
 

(4) Any newly promulgated or modified requirements of applicable regulations or 
laws apply to the site; and 

 
(5) Any new standards, regulations, or laws apply to the site that might necessitate 

additional sampling in order to evaluate the protectiveness of the remedial action 
which includes this Deed Notice, and conduct the necessary sampling. 

 
(C) Description of the following items that will be included in the biennial 
certification: 

 
(1) A monitoring report that describes the specific activities, pursuant to (A) and 

(B), above, conducted in support of the biennial certification of the protectiveness of 
the remedial action that includes this Deed Notice; 

 
(2) Land use at the Property is consistent with the restrictions in this Deed Notice; 

and 
 

(3) The remedial action that includes this Deed Notice continues to be protective 
of the public health and safety and of the environment. 

 
 

ii.  Exhibit C-2 and C-3:  Details of Engineering Control Exhibit includes a narrative 
description of the asphalt pavement and landscape/soil cap as engineering control:  

 
(A) General Description of the engineering control: 

 
(1) Description of the engineering control;  

 
(2) The objective of the engineering control; and 

 
(3) How the engineering control is intended to function. 

 
(B) Description of the operation and maintenance necessary to ensure that: 
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(1) Periodic inspections of each engineering control are performed in order to 
determine its integrity, operability, and effectiveness; 

 
(2) Each engineering control continues as designed and intended to protect the 

public health and safety and the environment;  
 

(3) Each alteration, excavation or disturbance of any engineering control is timely 
and appropriately addressed to maintain the integrity of the engineering control; 

 
(4) This engineering control is being inspected and maintained and its integrity 

remains so that the remedial action continues to be protective of the public health and 
safety and of the environment; 

 
(5) A record of the self-inspection dates, name of the inspector, results of the 

inspection and condition(s) of this engineering control. Sampling, for example, may 
be necessary if it is not possible to visually evaluate the integrity/ performance of this 
engineering control; and 

 
(6) Any new standards, regulations, or laws apply to the site that might necessitate 

additional sampling in order to evaluate the protectiveness of the remedial action 
which includes this Deed Notice, and conduct the necessary sampling; and 

 
(C) Description of the following items that will be included in the biennial 
certification: 

 
(1) A monitoring report that describes the specific activities, pursuant to (A) and 

(B), above, conducted in support of the biennial certification of the protectiveness of 
the remedial action that includes this Deed Notice.   

 
(2) The engineering controls continues to operate as designed; and 

 
(3) The remedial action that includes the engineering control continues to be 

protective of the public health and safety and of the environment. 
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15.  SIGNATURES.  IN WITNESS WHEREOF, Owner has executed this Deed Notice as of 
the date first written above. 
 
ATTEST: Camden Redevelopment Agency 
 
 
_________________________ By_______________________ 
 
_________________________ _________________________ 
[Print name and title]       [Signature] 
 
STATE OF NEW JERSEY      
SS: COUNTY OF BERGEN 
 
 

I certify that on ________________, 20__, [Name of person executing document on behalf 
of Owner] personally came before me, and this person acknowledged under oath, to my 
satisfaction, that: 
 

(a) this person is the [secretary/assistant secretary] of the New Jersey Department of 
Transportation, the corporation named in this document; 

 
(b) this person is the attesting witness to the signing of this document by the proper 

corporate officer who is the [president/vice president] of the corporation; 
 

(c) this document was signed and delivered by the corporation as its voluntary act and 
was duly authorized; 

 
(d) this person knows the proper seal of the corporation which was affixed to this 

document; and 
 

(e) this person signed this proof to attest to the truth of these facts. 
 
 

___________________________________ 
[Signature] 
 
___________________________________ 
[Print name and title of attesting witness] 

 
Signed and sworn before me on ________, 20__ 
 
__________________________________, Notary Public 
 
__________________________________ 
[Print name and title] 
















